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PxoroOrtION: 
In Arithmetique and G cometric': 


Firſt publiſhed at Paris 12 the Conch: : | 
tongue, and dedicated ro Monſieur, the * Þ 
then Kings only br, her , 2 Duke _— 
of Orleans, | 2 ALL 

By Edm: wingate a Engliſh Gene, ® 


And now tranſlated into Ergliſh by the 
ſame Author : KARB_ 581 
Whereinto is now alfo tſerted the Confiru- 
Qion of the ſame Rule, and a farther 
#ſe thereof, in queſtions that concern _ 


Aftronomie, ) ( Gaging of Veſlell, 

Dialling, Military Orders, 
_ Geographie, ( Intereſt and 

Navigation, )( Annuities, 


n—_—_ 


; Ecclefiaſticus 39. 19. 6 
None my ſay, What 55 this ? wherefore 44 that? for at time. : 
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| pa era epapualy | 
| RT TAR TTeTnoovn 

| A TRES-HAUT ET 
| Treſ-puiſſant Prince, Moni- 
eur , Gaſton de France, 


Frereunique du Roy , Due 
d' Anjon, &c. 


Monſeigneur, 
AREA Velque temps apres mon 
: & arrivee en ceſte ville, ay- 
ant fait voir Þ Inſtrus 
ment , dont & explique 
WISSRSSEL les utihitez, en [te lintet, 
& diſcourn de quel.jues uns de ſes ts 
ſages, i appris de pluſieurs, que ſil on 
| travailloit ſur ce ſuiet, que le labour en 
- | ſerroit bien recueilly : (ela (pour vous 
| dire laverite) 1m 4 enhardy d' en di- 
re quelque choſe, & (lny faiſant voir le 
jour ) me targuer de voſtre authorite ; 
A. 4 Vom.- 


Vous me pardonerez toutesfors, fir ayer| | 
ceſte beviieſs de luy yt Js —_ 
& de la recommendation de ce coſte la, | ' 
comme i ay eula volume de reſmoigner 
combien ie ſus, 


Monſeigneur, | 
Voſtre treſ-humble 
& treſ-obeyſſant | 


ſervitewr 


EDM: WiIinGaArT..Þ 


yo dpdedape4an0my PAPg: 
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To the High and Mighty | 
| Prince Monſieur ,, Gaſton of 
| France, the Kings onely 
T/ ; Brother, Duke of 
| Anjou,&c. 


My Lord, 


£8 Oc long after my atrival 
241d Bf in this City, having di- 
: >& vulged the Inftrumert 
(whoſe uſes I explain - 
I this little Treatiſe) and 
diſconrſed of ſome of the convenien- 
ces thereof, 1 was given to under- 
| ſtand by divers, that if pains were be- 
0 flowed upon that ſabjeR, the labour 
rherein taken might obtain good re- 
eeption : This (to ſay tru:b) hath gi- 
ven me encouragement thereof to ſay 
A 5 ſome. 


ſomewhat, and: (having cauſed it'to 
ſee the light) to ſhelter it nnder your 


protection: .Nevertheleſſe you ſhall 
pardon me, for that by preſuming to. 


procure unto it from thence credit 
& recommendation I have expreſſed 
a williygneſle to. teſtifie, how much 
Iam, | 


My. Lord, 
Your moſt humble and 
wſt obedignt- 


Servant, 


An [P; 


; 
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EDM: WinGarts,. 


1\ 


# 
'S 
þ 


|& 


| 


w/c $CSTHISCIS:S05G 
all | An extract of the Priviledge 
Jie *h of Lewes the XIII. Late 

_ | King of France, 

ch. 


2 


SES T the Kings favour and 

EJS riviledee, Edmund 
| Wingate ( az Faglifh 
>= Gentleman ) is permit- 


ited to print, or cauſe to be printed,to 


[{ell, and diſtribute, certaine Tables 
(called, The Logarithmericall 


E 6: 


n 


'Tables, the Conſtruction & uſe- 


of the ſame ; Alſo, The conitru- 
ion, deſcription, and uſe of the - 
Rule of Proportion, which is fra- 
med by means of the ſaid Ta- 


|bles . And reſtraint is madeto all 
\Printers, Book-ſellers, and others, 


'to print , or canſe to be printed the 


[aid Tables, &c. without the good 
will 


: 


| 
bal 
f' 


will and conſent of the ſaid Edm:| 


Wingate, or of thoſe unto whom! 
he ſhall grant his right , upon pain 
to forfeit nnto us five hundred 
pounds Parifis , and the Copies 
which ſhall be found, as is more 
fully contained and declaredin th 
Letters of the ſaid Priviledge, 
Gives at Paris the 4. day of No4 
vember, 1624. And of our reign 
the 15. 


By the King in his Counſel 


E: 


Signed HARDY 
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UN EAU 
Wee Ie REL 
| THE 
"| PREFACE TO THIS 
| Tranſlation. 


Oita Monoſt the many rare eff, As pro» | 
7A | SAY vo. by thte noble ;venienas | 
f BAVANS Logarithmes,the projettion of | 

| Dae the Ax/cof Proportion is not | 
|; theleaſt, which being firſt diſcovered by | 
"1 thatLearned and Induftrious Artiſt Edm: | 
| Gunter (late Profeſſor of Aſtronomy in | 
7 | Greſham Colledge, London , deceafed) | 
| was by me (in Anz 16:4, ) tranſported . 

| into France, andthere communicated to | 

| moſt of the chiefeſt Mathematicians then | 

| refiding in Pars, who apprehending the | 
f. great benefit that might accrew thereby, | 
| Iimportuned me to expreſle the uſe there. | 

| of in the French tongue ; which being | 
performed accordingly, I was adviſed by || 


M* Allcanme (the Kings chice Ingenier) 
| —_ 


* F 
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The Preface, 


to dedicate my book to Aforiewr, the 
then Kings onely brother , now Duke of. 


Orleans : Nevertheleſle this Work(as it 
was there publiſhed ) comming forth as 
an Abortive, (the publiſhing thereof be- 


ing ſomewhat haſtned, by reaſon an Ad. | 
yocate of Dijon in Burgundy began ta þ 
- print ſome uſes thereof, which I hadina | 


friendly way communicated unto him } 
I thought it not worthy to ſee the light 
here in England, eſpecially in regard M' 
Gunter himſelf had learnedly explaincd 


| the uſe thereof in a far larger Volume : 
 Howbeic having now of late(by reaſon of 


the preſent troubles ) had too much lei- 
ſure from my other employments and 
calling , to look back to thoſe ſtudies, 
wherewith in my yonger time I uſed to 
buſte my ſelf; And having alfo upon that 
occaſion bethought my ſelf , how divers 
neceſſary additions night be fitly inſerted 


| into that Work , and many inconvenien- 
' CES 11 the uſe of that /z/irumernt , which 
| before did uſually incumber the PraGtiti- | 


oner, migit be removed - 1 haveadven- 
tured to let this Tranſlation appear ; In 
which you ſhall find expreſſed, as ſuccin- 
ty and plainly as I could, the uſe "_ 

Vee 


The Preface. 

\e Relein the form as you find it annexed to: 
»& Fhis Book; Not-that I would confine any- 

an touſe ſuch a form and no other, but 
decauſe the- operations are thereupon 
inderſtood and performed more perſpi- 
tuouſly and plainly, then (as I conceive ) 
o they would be, if the lines were thereup- 
2 dn otherwiſe deſcribed ; Howbeir the- 
bſethereof being in this form once- gain- 
- , the Practitioner may then uſe that 
Gay 


of deſcribing it, which ſorts beſt 
With his own humor. | 
: | Having thus acquainted you with the OC» 
f rafionof publiſhingrthisTreatiſe,leſt I may 
- howexpoſe itto prejudice, give me leave 
to premiſe theſe few advertiſements fol- 
: mm « Firſt, therefore,it is defired,thar 
e, who intends to reade this book with 
rofit, ſhould have a proper Genizs and 
hanſie for the Mathematiques, not on- 
y ready to conceive Mathematicall no- 
tons; but likewiſe able to wreſtle with 
them , and ape to take pleaſure inthem : 
or, De quolibet ligno non fit Mercnrins, 
, Again, its expeed he ſhould be afore- 
, hand furniſhed with competent know- 
ledge in thoſe Sciences, viz. 1.1n Arith- 

- |wetique he ought to be acquainted -_ 
| the 
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T he Preface. 
the nature of numbers,, whole and bre=þ,, 1 
4 | Ken,abſolute andrelative ;, with Nume-þ.g; 
! |: ration, Addition, Subtrattion, Multipli-þ.aq 
|: cation, Diviſion, the Rule of three, dire], _ 
& inverſe; with the nature & cxtra Ctionf, ws 
of Roots, ſquare and cube; And with thefp;. 
right uſe of Logarithmes: 2, InGeometryyfe 
to be verſt inthe doctrine of Triangles ,hq 
plain and ſphericall,and (in ſome compe-ſyj. 
tent meaſure )to know their nature, toge- iny 
ther with the way and reaſon of their di-j,qe 
menfion 3 As alſo the dimenſion of otherggq 
Geomerricall figures : 3. In Aftronemece 
Dialling, and Geography, to underſtandj, 
that theProblemes which concern them, 
are refolved by the particular applicati-{,taj 
on of the dottrine of ſphericall Triangles rep 
to thole ſeyerall ſciences: 4. In Navi-þqg, 
atiaz,to be indifferently wel read inſuchj;, 
Authors as have explained that Arr, andhjjc 
to be able therein alſo ro make uſe of they aj, 
doQrine of Triangles : With the know=[eq 
ledge of theſe things ( 1 ay ) and the likejf,h 
he ought ro be in ſome reaſonable ſort Jjree. 
ſupplied, that intends to make a rightandh,, x 
compleat uſe of this Treatiſe : For, none{y1;- 
I preſume ) willexpe& to find an intirejjy ; 
ody of the Mathematiques io this 5 wal Lide 
bulk,| 


. 


The Preface. 
bulk, which is onely intended foran Ex: 
e-Ehiridiouor Manuel] of ſuch Mathemati- 
L-L.a1] Rules and Analopies, as may molt 
Al, roperly ſerve for the reſolution of Pro- 


NÞlemes , which may be wrought upon - 


this /ſtrament ; Andtherefore | wholly 
Jiteferre the Keader for demonſtrations 
5 Ind larger explanations of the matters in 
E-this book contained, to the further ſcru- 
©-finy of other Authors; Not doubting but 
1-that ( upon due peruſall hereof) he will 
rEndas much inſcrted, as ſhall be thought 
)oheceffary to diſcover the manifold and 
10kxquiſite uſe of the ſame /»ſfrurent, But 
Nhere I would not be miſtaken, as-if I did 
U-botally exclude all others, who are not 
EShrepared with ſuch an univerſall know- 
11-kdgein the Mathematiques, from has 


Ning any capacity at all of underſtanding 


his book; For, if he beonly in part ac- 
Nefuainted with ſome of the abovementio- 
V-Jed Learning, he may be able to make uſe 
kelfthis nſtrament according to that de- 
 Jiree of knowledge which he hath there. 


nd, For example. if ke onely know ul- 


NEylication and Diviſion, this Treatiſe 
repill inſtructhim how to »yultiply and ds. 
:de upen the Rale, and ſo1a like ſort _ 

bi: ene 


2 
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The Preface. 


the reſt: Howbeit (as I aid before) if hq, 
intend to have an intire underſtanding o 
che uſes of this 7-/frument,he mult be al{g,, 
F furniſhed with an intire knowledge of x7 


i 


ſubſervient to every branch of thoſe fci -o 
ences : And then the conveniency thereſ,,,. 
of will have ſuch latitude, that it wil. 
not be confined to thoſe uſes only promigp,, 
ſed inthe Title of this Book, but likewiſfr,, 
(by the variety of Rules and Exampleſy,p 
therein found }) may be readily and fitl.f 
applied to other Arts and Profc flions na ax, 
there remembred ; As namely, 1n Forthjc 
fication, the Ingenier may here be taugli1F 
how to find the ſides of his Po/ygonicah; 
figures, the Lines of fertification accon vs 
divg to the Rules of that Art, the quanthhy, 
ty of Trenches and Ramparts,how to of a 
derand eſtimate the labour and work C0, 
Pioners, and thelike: The Szrwezor alreſo 
fo may here furniſh himſelf with divelpofi 
expeditious diſpatches, for the taking , em 
diſtances, the ſumming np of Plots, beinſþgy, 
firſt divided into triangles, the diftribut|the 
on of Fields or Lordlhips to ſeyerall peſþy a 
ſons, the cutting off any part of a trianglothi 


or plot according to any quantity prize: 
pounde two 


The Preface. 


hqrounded, 8c. The like may be ſaid of 
> WLAſufique, Architetlare the Perſpettives, 
al Gunnery, 8c, The Goldſmith alſo, and 
A Nint- Maſter may here Iearn how tote- 
Tier their Allegations : The Merchant 
and Tradeſman, how to reſolve queſti- 
Icons of Partnerſhip, and to caſt up the ya- 
WYuc of their commodities : The Jaſtice of 
wy Peace and High Conſtable,how to rate a 
plewhich and much more muſt be wholly 
Bt]Reft to the diſcretion of thoſe , rhat will 
Naﬀake the pains to underſtand the ufe of the 
raid 7nſtrument ; which | perfwade my 
Self) no man (affetting the Marthema- 
CAriques ) Wil think much to andergoe, 
COMconftdering the benefit he may reap ther= 
'mMby,and the delight he may take therein + 
 OFor, by help thereof, and of a pair of 
'K Compaſſes, onely fix Inches long,he may 
” reſolve with requiſite exactneffe any pro- 
VEIpoſition in the Arts and Sciences aboye- 
2 Tremembred { which ' comes within the 
embounds of ordinary -praftiſe ) without 
Outthe help of pen or paper, and ſhall there- 
PAby alſo perform more in one howre, then 
nglotherwiſe ( 1 mean by ordinary Arith- 
Pr49etique) he ſhall be able to diſpatchin 
\deſtwo whole days, But. 


- 
oa 


own , Hundred , or County,8c. All . 


The Preface. 
But it may be obje&ed, if this J»/try. 
ment be of ſuch excellent uſe as1is here 
pretended, why hath it not bcen hereto- PF! 
fore of greater eſteem , it being now a-f 
bove twenty years {inceit was firſt inven- 
ted ? This objetion may be anſwered 
divers ways: 1. lItis no cafie matter tof 
drive men out of their old track , eſpeci-t 
ally when they have entertained an opi-! 
nion that there can be 'none better.” 
2, Apain, the uſe thereof 1n the point off he 
Numbring upon the Rule (which oughtf®. 


_ to be accounted the chiefeſt , and indeedf0% 
the ground of all the reſt ) hath not beenf le 


heretofore ( under fayour ) ſo fully ex- hi: 
plained, as here yon ſhall fiad it : - For ft 
albeit (1 confeſle) it were great preſump.fc 
tion in me toaſſume to my ſelf the repu Dif 
tation of having better abilities to de.P? 

ſcribe any of the uſes thereof, then MFI! 
Gunter himſelf had , who firſt invented\10! 
it. yet this I can averre upon mine own 
knowledge,that he did forbear to explainÞP®» 
that uſe theref, becauſe he took it forgran ucl 
ted none would meddle with it but ſuctP P: 
only as were already well. able to underÞ; | 
ſtand how to number upon it, having bey*7 
forchand acquaintedthemſelyes with thq>0Þ 
: | manney0r 


The Preface, 

anner of »umbring upon ſcales , and 
ith the nature of Logarithmes: For, 
- 2. (hen after my return out.of Praxce,l 
en. Imponuned him to-make .a fuller expla- 
eq Þation,how to number upon it,to the end 
- toFfie uſe thereof might by that means: be 
ci. Made more publique, his anſwer was, 
pi. tat it could not be expetted the Rule 
er. 1291ld ſpeak; Intimating thereby , thac 
ofthe Practitioner ſhould ( in that-poant } 
pely much upon diſcretion , and not al- 
ogether depend upon precepts & exam- 
_—_—  Burlaſtly he chiefeft cauſes why | 
ex.Fhis 7nſframent hath been hitherto ob= } 
or {cured and the uſes thereof-no_ better 
cnNOown to the world, are theſe. 1, The 

u Diſhculty of deſcribing the lines thereups 
de.Þn with convenient exaneſſe :* 2.. The 
Mtrouble of working thereupon by reaſon 
red{fometimes ) of too large an extent of the 
wnCoimpaſſes : 3, The importableneſle ther- 
ainPF, it being requiſite for working upon 
an{uch a\Rz/e (onely two foot long) to uſe 
a paire. of Compaſſes. of nine. Inches : 
er#- The charge of pnrchafing-ſach an F- 
bel//rumentmade of braffe or ,wood;; - For, 
-h 20ne but ſuch haye been hexetofore ufed. 
cxFor remedy of the firſt of. theſe, 1 have 
is 2 cauſed 


TH 
ere 
to- 


The Preface. 


cauſed the plate, whereupon this Jyfru- | 


went is printed, to be protracted with a 
great deal of care and circumſpetion, fo 
that I dare afhirme it to be as cexattly 
drawn ( for the main and moſt conſide- 
rable diviſions thereof ) as may be expe- 
Qed from Art : For the ſecond, having 
there three ſeverall Lines of Numbers 


by degrees one lefle then another , when 


the Compaſſes aretoo little for one, you 
may uſe another , alſo croſſe-work_upon 
_ the Greateſt line will preyent the too 
. great extenſion of the Compaſles; fo that 
it will be requiſite to uſe with this 7-- 
frament(as it is now contrived )a pair of 
Compaſſes only fix Inches long, as I ſaid 
before;& yer the diviſions of this(1 mean 
upon the great Line of Nambers) are 
neeras large againe, as thoſe upon N* 
Gunters Rule of the like length : The 
third and fourth impediments may alſo 
beremedied,if in ſtead of brafſe or wood 
you uſe the imprefſion of the ſaid Plate 
upon Vellum or Imperiall paper, which 
may either be rolled up and couched ina 
little box, or otherwiſe paſted upon a 
Ruler,cither flat,touſe at home,orround, 
£o becarried in a hollow ſtaffe or Cane 


together 


' 


1 
) 
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The Preface, 


| cogether with the Compaſſes, which are 
! robe uſed therewith. Alſo divers uſefull 
| conveniences ſhall you meet withall in 
| this Edition of the R#/e; as namely a rea- 
' dier way of finding out —— 
| 07s, the Extrattion of Roots by Inſpei- 
| on only, without aid of pen or compaſles, 
and the like : For further diſcoyery of 


Þ all which, I refer you to che book it ſelf, 


hoping that my reall intention to advance 
' the publique good will procure from the 
Ingenuous Reader a favourable conſtru- 
| Mon of what he ſhall therein find noe 
| wilfully miſtaken, 


Grays Inze 
Jan, 20, 
1644, 
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The Contents. 


_ e deſcription of the Rwvle of Prox | 


ortion, Cap. TI 
The ({oftruftion thereof. Z 
' Numeration ujon the Rule. 3 
The wſe of the Rule in 
* Arithmetique, 4 
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Geographie, 
Navigation. | 
Gaging of Veſſels, - 
Military Orders, 
Intereſt and Annuities, 
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The Contents. 


T7 e deſcription of the Rule of Prox 
.& portion. Cap.T 
The ({nruftion thereof. 
' Numeration jon the Rule. 
The uſe of the Rule in 
Arithmetique, 
Geometrie, 
Aſtronomie. 
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Rule of Proportionin Arith- 
* *metiqueand Geometrie. 
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Car. 1. 


The deſcripti 03 of the Scales pro» 
rected upon the Rule of Proportion, 


Pon the five Lines of the Rule of Pro- 
a portion, there are ten ſeverall Scales 
projeFed, viz. two upen each com- 
My. 1n07 or middle Line, the one having 
” the diviſions thereof ſhootzng downs 
= wards, the other upwards: So the 
Sy firſt two Scales meet upon the. 
middle or commonLI ine a, bz the 
= two upon F, Line - _ . Got 
The uppermoſt or firſt Scale of the Rule 15 a ſin 
ine, of bony Pry divided into "a dyes. 
parts 'called Primes, and diſtinguiſhed by the fi- 
Pres 1.2.3. 4+ 5.6.7. 8.9. And theneachof thoſe 
Primes ſubdivided into ten other parts (according 
othe ſame Reaſon) called Tenths : And again each 
Tf thoſe Texths ſubdivided, or at leaſt fuppoſed ro 
bd ſubdivided into ten her parts, asthe lengeh of 


# 


2 - The Deſcription  Cap.t. 


the Rule will admit : For example,upon the ſcheme 
of our Rule (hereunto annexed) which is {uppoſed 
to be abbut two foot and three inches long between 
the end-lines, 1n the foure firſt Primes (viz. betwixt 
the figures 1 and 5) each Tez!h is really ſubdivide 
Into ten parts; bur inthe reſt of the Prizes (viz.be 
ewixt the figure 5 and the end of that Scale) eac! 
Fenth is divided but into five parts and therefore 
each of thoſe five parts ought to be eſteemed tc 
have the value of 23 and the ſaid tenth: parts © 
thoſe Tenths are hereafter called Centeſmes : Laſtly 
each of thoſe Centcſ3nes is alſo ſuppoſed to be ſubdif 
videdinto ten lefſer parts, which are hereafter calf 
led Millaines : By all which you may obſerve, thaff « 
the longer the Kule is, the wore ſmall diviſions iff « 
will admit, and theſhorter it is, the fewer. { 

The ſecond Scale is another Line of Numbers thrice re x 
peared : This Scale ſhoots upwards upon the Com! 
mon Line 'a, b, and being of a leſſer volume then 
the former, muſt in tome parts thereof content fi 
+ ſelte with leſſe diviſions, v:z- from the figure of 5 tj 
#* the end of that Scale the Texths are onely dividefſde 
d | into two parts,and therefote each of thoie two parſſea 
4 ought to re:aine the value of five : All the thrgm 
& patts of this Scale being taken together, are her 
8 | atter (for diſtin&ions ſake) called*the Zittle LineÞh: 
W | Numbers, and are in their uſe diſtinguiſhed by tile! 
4 | firſt, tecond, and third part, as they lye in ordeÞ, 
1 They are allo of ſfingularuie for the ready diſcovÞPe: 
34 ' Ty of the Cube-root, and for the reſolution of oth 5: 
= neceſſary operations, as ſhall be ſhewed hereafreqpar 
Fr -The third Scale is the firſt Scale repeated,. taking Þt t 
8 ofa he from ibe midd'e of the Rille, and being broffou! 
0 
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at the upper end thereof, 15 afterwards continued frÞ © | 
elower end.of the ſame to the place whereit firſt beg? 
This Scale abuts downwards- ufon' the Com and 
Line 6, d; and fie firſt and this' being taken' roF"PF 
Her are hetcafter called the Grear' Line of Nnmbagjing 


wher 


HL, Deſcription Cap.1. 


The feventh Scale ſhooting downwards, 1s the whole | 
Rile drvided mto 1000 equall parts 3 It is hereafter || 
calicd the Scale of equall parts, and is of uſe for the ff 1 
conſtrution and fabrique of the Great Line of 
Numbers. 

The eight Scale ſhooting upwards, 15 a Scale of 70 degr. 
T1 min. of the Quadrant deſcribed according to Mecca- 
tor and M. Wrights projefFion : It is hereafter cal- 
ted the Scale of Latitudes, and is to be uſed together 
with the Scale of equall parts ; and both of theſe ta- 
ken together are uſually called the Meridian Line, 
and are of exccllent uſe in Navigation, as ſhall beg. 
declared hereafter. | | pn 

The ninth +5 the Scale of Tnch-meaſure, viz. two foot] .- 
thereof divided into 24 inches, and each inch intof pg; 
ren leſſer parts, counted both forwards and back- [ 
wards,after the u{uall manner. 

. The tenth-and laſt Scale confiſts of three ſeverall kinds,|| x, 
Vit. a Gage Line, a Line of Cords, and a Scale of Foot- 
meaſure : The firſt of theſe being ſigned by the let- 
. terG, 15nothing elle bur ſeven inches divided intof xy 
ten cquall parts, and thoſe ſubdivided into ren lei q , 
ſer parts, and is hereafter to be uſed for the ready lez; 
diſcovery of the equated diameter {and ſo by cony Ty, 
ſequent of the content) of any Wine, Beere,or Oyld fg; 
vellell : The next marked by the letter C. 1s an ory cþ, 
dinary Line of Co:ds, already ſufficiently knownef| 4; 
and of frequent uſe amonst Artiſts: th third & laſtÞg,- 
marked by the letter F, is the Scale of Foot-menſUurel ten; 
being nothing elſe bur a foot firſt divided into te Lir 

arts, and thoſe ſubdivided into ten lefler parts,ang a}: 

o (by conſequent) the whole foot ſuppoſed to bf reſt 
thereby divided into 1000 parts- gur, 

At the end of theſe two Scales there is anothQoog 
double Scale placed , containing. in length thr@ 3, 
inches French, whereof the uppermoſt ſhootinfi FE 
downwards, isa Scale divided into 60 parts, anflNy 
that ſhooting upwards into 100 parts ; The - Þ be ; 
| Te 
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theſe two Scales is for the ready reduction of Sexa- 
genarie minutes to Decimalls, and of Decimall mi- 
nutes to Sexagenaries, as ſhall appearc hereafter. 
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The Conſtruction and Fabrique 
of the Lines deſcribed upon the Rule 
of Proportion. 


I, O deſcribe the Line of Numbers, having pre- 
pared a Rule of Silver, Braſſe, or Wood, (of 
what length you pleaſe) and cauſed it to be 

ruled according to the pattern hcreunto annexed, and a!ſb 
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d figures of the Logarithme of 101, beſides the Index or 


a Scale of To00 equall parts to be drawne , equall in 
length 10 your intended Line of Numbers, repaire tothe 
| Table of Logarithmes, and therein obſerving the firſt four 


Charatteriſtique (viz.0043 )take with your Compaſſes the 
diſtance from the beginning of the ſaid Scale of equall 
parts tothe ſaid 43 parts3 This doneygf you apply that ex- 
tent of the Compaſſes upwards from the begimumyg of the 
Line of Numbers, whi you intend to make, the move- 
able point of the Compaſſes will fall upon the firſt Cen- 
teſme of that Line : In like manner by the firſt foure fi- 
gures of the Logarithme of 102, beſtdes the Index (vie 
0086)y0u may marke 1h: ſicond Centeſme of the ſame 

Line, and ſo conſequently all the reſt in their order. 
Example, 1f 1t were propounded to make a Line of 
Numbers equall tothat of the firſt Scale, let there 
be a Scale of equall parts made, equall inlength to 
B 3 hat - - © 
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"reſt, as they follow in order. 


6 The Conſiruftion Cap. 2. 
that Line, ſuch as the ſeventh Scale: before 
deſcribed happens to bee': then extending your 
Compaſſes from the beginning of that Scale of e- 
quall parts to 0043,viz-to the point vapply that ex- 
tent from the beginning of your ineended Line of 
Nezmbers; For, that done,the moveable point of the 
Compaſſes will fall upon the firſt Cenreſone of that 


Line, viz.at the pointe: In like manner, the ex- 
tent fiom the beginning of the Scale of equall pairs 


' to 0086, vix- to the point » will mark out upon the 


intended Line of Numbers the point b, repreſenting 
the ſecond Centeſ3ne of that Line, and ſo conſequent» 
ly thereſt in order. | 

2. The Line of Tangents is framed much after the 
ſame wanner3 For having before prepared a Scale 
of equall parts ſutable to that Line, (viz. conſiſting 
of halfethe length of the whole Line) Repaire unto 
3he Table of Artificial Sines and Tangents, and therein 
finding the Artificiall Tangent of o, degr. 40, min. if 
(rejefting the CharaFeriſtique or firſt figure thereof) you 
zake off with your Compaſſes upon your foreſaid ſutable 
Scale of equallparts (as before) the foure firſt figures of 
2he ſame Tangent (viz. 0658) that extent being applyed 
#:pwards from the beginning of the Line of Tangents, 
will cauſe the moveable point of the Compaſſes to fall upon 
the diviſion, repreſenting o, degr. 40 ,nm-In lhe manner 
the extent »f 1627 (the ſecond, third, fourth,o+ fife fi- 
gures of the Tangent of 0, degr.50, min.) will guide to 
2narke out the ſame o, degre5 ognin- upon the ſame Line: 
And fo proceeding you may readily deſcribe all the 


3. The Line of Sines may be drawnein all points 
as the Line »f Tangents, if you ule the ſecond, third, 
fourth and fift figures of the Artificiall Sizes, as you 
are before direfed to uſc thoſe of the Tangents. And 


here noteg that the Line before called the Meare 
Line of Numbers, and theſe Lines of Tangents and 
Sins are all of them framed by one and _ 

CATE; 
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Scale, and are alſo hereafter to be.uſed together in 
the reſolution of Plaine Triangles,,the Scale ofequall 
parts or Radivs, by which they.are made; being in 
each of them twice repeated. 

4+ The Meridian Line being framed by the ordi- 
nary Table of Meridionall degrees, and the making 
of the Line of Cords being obvious to every meane 
praQitioner in the Mathematiques, I ſhall zor need 
to trouble you with: their 03 ion. The other 
Scales alſo, which cenfiit of equall parts, will not 
aeedany father deſcription. 
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Cave, Ill. 
Numeration upon the Rnle of 


| Proportion, 


—_ 3 
eA whole number being given, to finde 


the point where the ſame ts repreſen- 


ted upon the Line of Nymbers, 


Pi amoneſt the figures, by which the Primes are di- 
ſtinguiſhed, the friſt figure of the number grven ;, and 
for the ſicond figure thereof count from the beginning of 
the Prime, unio which the fiiſt figure direfs you, ſu many 
Tenihs as that figure hath Un tes; Then for the third ft- 
gre count from the lift Tenth ſo many Centeſmes as that - 
| B4 third: 


— te — 


© OCT 


8 MNumeratiin Cap.3. 
#bird figure hath Unites : And ſo likewiſe for thefourth 
Figure count from thela fe Centeſme ſo many Millames as 
the ſame fourth figure hath Unites : This done, you ſhall 
at laſt fall upon the point where the number propornded is 
repreſented 1pon the Line of Numbers. 

Example, the number given being 1728, the firſt F 
figure thercof (vix. 1.) leads me unto the firft Prime, 
defigned-by the figure 1, within which Prime coun- F 
ting ſeven Tenths for the {ſecond figure, and from the 
ſever.th Texth two Centeſmes for the third figure, and 
from the ſecond Centeſine eight Millaines for the 
fourth figure; at laſt I finde the number given to be 


'Fepreſented upon the firſt part of the Great Line | 


of Numbers at the point þ : So likewiſeis the-num- 
ber 27 found art the point kh, the number 542 art the | 
point /,and 3345 at the point 2n, &c- 


From hence follow theſe Corollaries : 

- T. The figures which ' any number given bath towands | 
#he right hand, beſides the firſt foure figures towards the | 
oh band, are not expreſt upon the Rule: And. therefore | 
if the number given were 172845, it would belike- F 
wiſe repreſented at the point þ : Howbeit, that un- 
certainty cauſeth no inconveniencein the uſe of the 
Rule, as ſhall more plainly appeare hereafter. | 
. 2. The figures by which the Primes are diſtinguiſhed 
(in reference to one and the ſame number) retaine al- 
wayes one and the ſame value. 

Example, in ſearching the number 1728, concei- 
ving the figure prefixed at the beginning of the firſt 
Prime (viz. 1.) to have the value of Thouſands, the 
figure prefixed before the ſecond Prime (viz. 2.) 
ought allo to be eſteemed to have the value of 
Thouſands, and ſo of the reſt in their order : for, ac- |} 
cording to the ſame reaſon that þ repreſents 1728, 
the point # wil repreſent 2000,the point p 3000,NC- 

3. The numbers, which have onely the ſrmple value of 
Vnitcs, 0s Is 2+ 3» 4. & ce and thoſe which after the 


. 


ty. 


urth 
es as 
ſhall 
ed 15 


firſt 
me, 
un- 
the 
and 
the 
be 


-INC | 
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ft figure have nothing but cyphers,as 10-100. 1000-20. 
00. 2200» are alt repreſented at the ſame points. 
So 1-I0.10c,1000.&cemay be al repreſented at the 
deginning or end of the Line: 2. 20. 200. 2000.&c. 
t the beginning of the ſecond Prime : 3. 30+ 300. 
$000. Kceat the beginning of the third P. izne,&c. 

4+ The numbers, which bemg compoſed of three figures 
pave a cypber in the middle, are found berwixt the begm- 
ting of the. Prime, t:1to which they belong, and the firſt 
Tenth of the ſame Prime. 

So 405 beginning by the figure 4 (and therefore 
o be ſought tor inthe fourth Prizre) 15 repreſented 
at the point o. 7 
5. The numbers, which being compoſed of foure figures 


Fave two cyphers in the middle, are repreſtnted betwixr 


he beginning of the Prime, unto which they belong , and 


$ he firſt Centeſme of the ſame Prime : So loog 1s tound 


_ Þt the point 4- 


6. When the Line of Numbers 18 repeated, and forth.:t 


L., ſe confiſteth of ſeverall parts, the firſt part thereof is 
$: value a degree leſſe than the ſtcond, and the ſecond 
@ degree leſſe than the third, &+c. 


So upon the Meane Lineof Numbers, if you con- 
cive 10 at the upper end thereof to repreſent 100, 
he figure 1 in the middle (or which 1s all one, at 


the —_— of.the ſecond part)will repreſent 10, 


and 1 at the 
pnezat the beginning of the. firſt part) will repreſent 


ower end of that Line (cr which is all 


I: But if 10 at the upper end thereof ſhall be con- 
eived to beare bur the value of 10, the fignre 1 in 
be middle ſhall have the value of 1, and 1 atthe 


lower end the value of 5. and 2.the value of 2. &c, 
fn like manner, if 10 at the upper end repreſent 1, 
the figure 1 in the middle mult repreſent ... , and 


ol 
1.at the lower end_-.-, &C- 


B5 P'ROBs 


Numeration 


Cap.3 


PROBpr L. 2. 


To finde a Fraition or broken Number 
wpon the Line of Numbers, 


He Frafions, which are to be found 'upon th 


Line of Numbers, ought alwayes to be Dect-J 


malls, viz. ought alwayes to havefor their de 
nominators the figure 1,. with nothing but cyphers 


towards the right hand,ſuch as are «+. ot Be Ol 


i500 Io 10 109 
or the like, which may otherwiie be written thus, 
-125,*25,:5,75,a0d are equivalent to 7 ! - and 3: 
And thetcfore if the FraQions propounded be not 
Decimals, they ought to be reduced to ſuch : For, 
that done, they may be diſcovered in all points as 


whole numbers are found out upon the Line, which 


may be plainly underſtood by the examples produce« 
in the faxt Corollary of the laſt Probleme. 


PrxOB Le. 3» 
To finde a Mixt Number nponthe Line 
of Numbers, . 


| Fe finde by the firſt Probleme aforegoing the point Ye- 
[* preſenting the whole parts of the number given, and 
_ ©? thenafierwards the Fratfion or broken parts thereof 
2 the rankes that follow. | 

Example, a Line that hath the length of 17 foot 


$ - boon o 
and. 7; of afoot (which nay more conveniently 
'.. 


3 


ber 


Cap. 3.. upon the Rule. It 


be written thus, 17, 28) being propounded, firſt I 
finde the whole paits thereof (v:z- 17) repreſented 
at the point r, and atter counting two Centeſmes, 
and then eight Millaines,at laſt I finde the pumber 
given to be repreſented at the point þ:1n like man- 
ner if the number p:ropounded were 172.8,or 1.728, 


it would be ſtill repreſented-atthe ſame point. 


a_— ; \ 
PRONE L. A. 


oF ny peint of the Line sf Numbers be- 


img aſſigned, fo finde the fignres Yee 
preſented at the fare point. 


Ahe the. figure oh 69g at the beginning of the 
Prime, within which the point 1s propounded,for the * 
firſt of the figares required 3 then ſhall the ſecond ft- 
ire required be compoſed of ſv many Unites as there are 
Tenths intercepted betwixt the beginning of the ſame 
Prame and the point given : In lihe manner ſhall the third 
figure required have ſo many Unites as there are Cente/Tnes 
comprehended betwixt the laſt of thoſe Tenths aud the 
ſaid point : And ſo likewiſe ſk all the fourth figure con- 
{it of ſo many Vnites.ds theregre Millaines betweene the 
daft Centeſme and be poaut givetts 
Example, if the paint þ were prapounded, becauſe 
that point is fituate.within the Prime,before which 
the —_—_ 1 1s prefixed, I take the figure 1 forthe 
fiſt of thoſe- required 3 And then finding ſeven 
Tenths berwixt the beginning of that Prime and the 
point given, I ſet downe 7 for the ſecond : And fo 
proceeding and finding two Centeſmes betwixt,the 
laſt Tenth and the taid point, I take 2 for the 
third figure: And laſtly concaving.eight My- 
lainesto be coamprehended betveencthe [at ow 
re1meg 


. F ; 4-2 A L _ F 
I2  MNyumeration Cap.3. 
reſme and the point given, Itake 8 for the forirth 
figure require : This done, I conclude, that the 
figures repreſented at the point propounded, are wl. 
1728. In fike manner the point q being given,[ take fir 
x. for the fiſt figure z but here becaute I finde no © d'; 
Tenthsberwixt the beginning of that Prime and the Þf the 
point given, Iwrite a cypher in-the ſecond'place z co? 
and there allo finding no Centeſmes I write allo a gre 
cypher in the third place : And then art laſt Jn: 
finding the point proponnded in the middle of a des 
| Centeſme (which is ſuppoſed to be divided into ten if t 

Millaines) I annex in the tor.rth place 5:This done, Ide; 
the figures repreſented at the point given will be | 22 
tound 1005. t 


PROB L. 5. 


| en Arke or eAngle being proponnded! 
|| 70 finds upon the Rule of Proportion! 
the point which repreſents the T angent 
of the ſame Arkg or Angle, 


T F the Arche or the: meaſure of the Angle exceeds not 

1 45 degrees, ſearch the degrees of that Arke or Ange 
 %pon the Line of Tangents, mounting upwards from 
the lower end of that Line towards the upper end of the 
fame. 

So the Tangent of an Arke or Angle, which con- 
fiſts of 15 degrees,js tepreſented ar the point 4 : of 
; 25 degrees at the point b, &c. 

'F But if the .Arke or meaſure of the Angle exceeds 45 
elegrees, looke the degrees thereof, deſcending downwards 
F From the upper end of the Line towards the lower end of Fpoi 
| be ſamne-So theTangent of 65 degrees is found at the | deg 
point | - 
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point b, of 75 degrees at the point 4,&c. 

' «And if the Arke or Angle propounded (befades the 
whole degrees) 15 alſo compoſed of certaine minutes, finde 
firſt the whole degrees, and after that, betwixt the laſt 
_ degree found and the next that followes, take ſo many of 

the parts which may amount to the minutes givet, ac- 

counting each of the parts contained betwixt the two de- - 
Lgrees for ten minutes : So the Tangent of 22 degr. 45 

-nin- 1s found at the point 4, andthe Tangent of 72 ' 
degr. 45 nin. at the point t. And therefore t converſv,. 
if rhe points d and t were given upon this Line, the 
degrees and minutes repreſented by them would be 
22 degre 45 min. and 72 deg7- 45 mint. &C- 


P-xo LE. 6: 


len Arke or Angle being propetnded, 
| finde npon the Rule of Proportion 
the point, which repreſents the Sine of 
the ſame eArke or Angle. 


TT Inde upon the Line of Sines the degrees of the «Arke 
or Angle given, and you have your deſire : So the 
Sine of the Arke or Angle of 22 degr. is repre- 

ſented ar the point r. | 

But if the Arke or Angle given bave alſo minutes an- 
nexed, firſt ſearch the whole degrees given, . and then be- 
tweene that degree found and thenext that followes, take 
$7 many parts as you have minutes propounded concerving 
the diftance betwixt each degree and the next that fol- 
lowes 10 comprehend 60 mmutes.- 
So the Sine of 22 degr. 45 min. 15 found at the 


d of point % 3 of 42 degr- 50 min- at the point q ; of. 52 
the 
one 


degre 45 mith-at the point c, &G Ard ey" 
WT alfo 


| . . 
| | IA. Arithmetiqne Cap.4- ( 
| alſo converſo, if the points 2, q, and c were aſligned  þ 
upon this Line, the degrees and minutes repreſented 
by them would be 22 degr. 45 min. 42 degr- 5 mins 
and 52 degr. 45 min.&c. 
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|B Arithmetique there are three ſeverall ſorts of 
| Proportion, Arithmaicall, Geometrical, and Ma- 
fricall. Arthmeticall, when divers numbers being 
compared together rctaine amongſt themſelves c- 
quall differences, as theſe, 2. 4. 6. 8. &c. And this T 
1 either continued, as in the numbers before produ- 
ced, or in theſe, 3. 6.9. 12.15,&c- which is alſo cal- 
led Arithmeticall Progreſſion, or a ranke of num- 
bers arithmetically proportionall : or diſcontinued,as 
in theſe, 2.4. 10.12. or the like.Geometricall proporti-{ 
on is, when divers numbers being compared together 
differ amongftthemfelves according tothe ſame rate} 

® or reaſon;as theſe, 2.4.8, 16.&c. For here,as 2 tshalfl] y 
FT Þ 4, ſo 154 halfe $8, and 8 halfe 16; this s like- {+ 
wiſe either continued, as in thoſe before propounded, 
1 Orin theſe, 1. 3.9.27. 81. &C- or the Jike, which #4; 
L J/| ts alfocalled Geometrical progreſſion, or aranke of of 1 
[T4 mnumbers:geomerrically propottionall : Or diſcontinue, qui 
"TJ!  asinthele, 2-4 16. 32 ; foras 41s double-2, doisff x 
| | . 32-donble 16, bu2 {os not 16 being compared wathy ,,;j 
Ti. . 4+ Muſicall proportion is that which doth as it were po 
_ from borh the former, as when three num-fj *; 
ers or termes 'being propounded, the firſt bearesff yr, 
the ſame proportion to:the third;that heakiffemes 
ETWAaxr 
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betwixt the firſt and the ſecond beares to the diffe- 
rence betwixt the ſecond and third, as in theſe, 3. 


4. 6.for here, as 3 is halfe 6, ſo is 1, the difterence 
betwixt 3 and 4, to 2, the difference betwixt 4 and' 


36. So likewiſe 2. 3. 6. and 10.16.40. are ſaid to- 
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I be numbers muſically proportionall : For in the firſt 
J of theſe rwo laſt examples, as 2 is to6, fois 1to3 3 


And in the other, as 10 1s to 40, ſo 1s'6 to-24. Thus 
have I here thought fit briefly to remember the- 
Reater of the ſeverall kindes of Proportion, which. 
he doth uſually finde in the writings of thoſe that 
treat of Arithmetique to the end that the Problemes 
which follow both in Arithmetique and Geometry: 
may be the better underſtood- . 


FREOEL. Ic 
Two Numbers being given , to finde 4 
third Geometrically proportionall wnto 
them,and to three a fonrth,andto four 
a fifth 7. | 


"1 Xtend the Compaſſes upon the Line of Numbers from 
4, one of the numbers given 10 the other 5 this done, if 
you apply the ſame extent (upwards or downwards) 
Fon either of the numbers propounded, the moveable point- 
of the Compaſſes will fall pon the third proportional re- 
quired : And fo the ſame extent being applyed-the- fume 
way from the third, ihe moveable point of the Compaſſes 
will fall upon'the fourth propoytionall,and from the fourth 
xpon the fifth, & c- | Re” : 
Example, Let it be propounded to finde a third 
proporttionall ro theſe two numbers.2 and 4, which 
may beaze the ſame proportion to 4, that 4 beares. 
to. 
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to 2 ; Firſt, I extend the Compaſſes upon the firſt 
part of the Meane Line of Numbers from 2 to4; 
this done, if I apply that extent outright from 4 up- 
wards, the moveable point of the Compaſſes wall | 
fall upon 8 the third proportionall required z and 
being applyed the ſame way from 8, the movable 
point will reſt upon 16, the fourth proportionall ; 
and from 16 to 32, the fifth; and from 32. to: 64, 
the ſixth proportionall. But now if you.would yet 
continue. the Progreſſion farther, and ſo finde the 
next proportionall to 64(becauſe the movable poins 
in that caſe will fall beyond the Line) apply that 
extent the ſame way from 641n the firſt part of that 
Line ; which done, the.movable point of.the Com- 
paſſes will then fall upon 128, the ſeventh propor- 
rionall ; and ſo proceeding farther you may finde 
256, the eighth 3-5 12, the ninth, &c. 

Contrariwilſe, if it were required to finde a third 
profortiqnall to the ſame numbers 2 and-4, which 
may beare the ſame proportion to 2, that 2 beares 
ro4 3 extend the Compaſſes upon the ſecond part 
of the Meane Line of Numbers from 4 to 2 down- 
wards; this done, if you apply that extent from 2 
the ſame way (viz: downwards) the movable point 
will fall upon 1, the third proportionall required ; 
And fiom 1 upon 5... or -5, by the laſt Corollary of 
che third Chapt. and from +5 to +25, by the ſame 
Corollary,&c: | 

In like manner, if the two numbers.given were 
10 and 9, the Campaſſes being extended down- 
wards from .1o at the upper end of the ſame Line of 
Numbers to 9, and that extent applyed from 9 the 
ſame way, the moveable point of the Compaſſes 
will reit upon 8 -1, the third proportionall' (for the 
given numbers being 10 and 9, common ſenſe tells 
me that it cannot be $1, and therefore ought to bee 
$*x) and fron 8 '2 the moyable point will fall up- 


ON 
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n7 -29, the fourth proportionall, &c.. So likewiſe 
f rhe numbers propounded were 1 and 9,conceiving 
o at the upper end of the Line to repreſent 1, ex- 
Fend the Compaſſes from thence to 9, which extent 
$cing applied downwards from 9, will cauſe the 
10vable point of the Compaſſes to fall upon 81, 
he third propottionall 3 and from 81 upon 729, 
he fourth proportionall 3 &c. And therefore zote 
ence, that t at the beginning , T 1n the middle, 
nd to at the end of the Line, are all atbitrary 
oints, and may each of them 1epreſent ſometimes 
, lometimes 10, ſomerimes 100, ſometimes 1000, 
C- as the termes by which you are to worke, ſhall 
quire, according to the third Corollary of the 
hird Chapter. - 0 | | 
Nevertheleſſe neither do the examples before pro- 
uced, nor thoſe, which ſhall follow.in the inſuing 


hird Problemes, at all croſſe that which hath beene for- 
uch Þnerly raughr in the ſecond Corollary of the: third : 
ares Chapter : For in the laſt 'cxample, the end of the 
part Tine in regard of the firſt terwe given (viz-1)hath 


he fingle value of an Unir ; bur in reſpe& of the 
2cond terme9 it challengeth the value of 1o ; and 


pint reference to the third number 81, the value of 
ed; O09z &c 

y of | Laſtly, if the numbers siven were 10 and 12, the 
ime [þird proportionall upwards would be 1 4-4, the 


ourth 17.28, &c. and the numbers 1 and 12 being 
ropounded, the third proportionall upwards (as 


/ere Before) will be 144 3 the fourth 1728; &c. 

wn- | Thelike operations may be alſo performed (and 
cof Fhat much more exa&tly) upon the great Line of 
the Numbers: For example, 1 and 4 being given, I de- 
ſes fre ro know a third, a fourth, a fifth, &c. ceometri- 
the ally proportionall : To performe this, extend the 
_ ompaſſes upon that Line acroſle from 1 at the be- 


irining of the ſecond part thereof unto 4 upon the 


irſt part of the ſame z_ which done, thar extent be- 
| | ing 
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ing applyed the ſame way; (viz-upwards and acrofle 
will reach from 4-upon the firſt part unto 16 upon 


the ſecond, and from thence-ro-64 upon the fir 
part againe,&c. 


PROSB L. 2. 


One number being given to be muttipli- 
ed by another number given, to find 
the Proant, | _ 5: 


Xtend the Compaſſes upon the Line of Numbers from 


T1 unto the Multtplicator 3 This done, if you apph... 


that extent the ſame way from the Multiphicand, the 
- ow of the Compaſſes will fall, upon the produly ,* 
». Example, Let the Multiplicator given be 25:| 
and the Multiplicand 3o : Here if you extend theF. 
Compaſſes upon any of the Linesof Number from 1 
unto 25, and then apply that extent the ſame way 
from 30, the moyable point of the Compaſſes will 
fall upon 750, the produ&t required. So 1. 728, and 
235. 6 being propounded to be mulriplyed, the pro- 
duR will be found 44.2: | PE 
2. Example, The. two numbers given. being 45 
and 25, Iextend the Compaſſes upon the ſecond 
att of the Meane Line of Numbetrs from 1 to 25 ; 
hen (becauſe, if I apply that extent the ſame way 
from 45 upon the ſame partof that Line, the mo- 
vable point will fall beyond the Line). I apply the 
ſame extent the ſame way from 45 in the firſt parte; 
thereof; which done, the movable point will fall 
upon 1125, the'produdt defired : . So the two num- 
bers given being 1:728, and 64.5, the*produdt requi- 
red will be 1114+ .” : 
3. Ex-| 
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roſle)ll 3. Example, If 75 and 35 were given to be multi- 
 UPONBSlied, the Compaſſes ought to be extended down- 
e rf. :rds from1 to 75 in the firſt part of the Meane 
ine ok Numbers, or (which is all one) from 1o at 
heupper end of that Lineto 75 ; for, that extent 
deing applied the ſame way from 35, will cauſe the 
ovable point of the Compaſles to fall upon 2625 
, », Fheprodudt required. __ 
tpli-ff 4: Example, If it were required to finde the con» 
En delbent of a piece of ground 8. 75 perches long, and 6. 
"5 broad; becauſe this queſtion is re{olved by mul- 
iplying the length by the breadth, I extend the 
ompaſſes from 10 at'the top of the Line to 8. 753 
hen applying thar extent the ſame way from 6.45, 
he movable point will fall upon 56. 4, the contenx 
cequired,viz-56 Perches and 2. or +4 of a Perch. 
And here you may obſerve, that theſe Iaſt exam- 
les and thoſe that are like unto them may likewi 
be performed in working upwards 3 But in ſuch ca- 
ſes to ſhunne too great an extent of rhe Compaſles, 
om x|Þt 15 better to beginne the operation from 10 art the 
top of the Line, and ſo to deſcend downwards ac- 
cording to the inſtructions before delivered : For 
(take this for a generall Rule once for all,that) Alt 
perations, which are wrought upon the Rule of Propor- 
101,are beft performed,when the legs of the Compaſſes have 
e 45ſec leaſt extenſion. 


condll Aogaine, becauſe this Probleme of Multiplication, 
Mas allo (for the moſt part) all the reſt that follow, 
arereſolved by the finding out of a fourth number 
cometrically popu to three other numbers 
viven,we Wil therefore here inſert this other adver- 
tiſement: Whenſoever queſtion is made of finding a 
fourth proportionall to three ſuch numbers given, 
um-Yfor the better conveniency of working upon rhe 
Rule the order of the ſecond and third termes may 
be changed, ſo that alwayes care be taken, thar - 
rþ 
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firſt number may till retaine the firſt place : Fer 
example, you may ſay, as 11s to 25, fois 30 to 750; 


Or as 1 isto 3o, fois 25 to750. And this Rule is 
diligently tro be obſerved in Multiplication, Divi- 


fion, the Rule of three dire&, the reſolution of 


Plane and Sphericall Triangles, and generally in all 


queſtions of ſuch like proportions 3 to the end that 
in working upon the Rnle of Proportion we may al- 


wayes avoid too great ai extenſion of the Compaſ- 


ſes, and by that meanes performe the worke the 


more exactly. 


- Laſtly, here obſerve, that Multiplication, and all 
other queſtions hereafter produced, which may he 


wrought upon the Meane Line of Numbers , may 
likewiſe be performed upon the Great Line of Num- 
bers (and that much more exatly) by working ei- 
ther outright or acroſſe,as the queſtions propounded 
fhall requre3 which (I well hope)I may hereafter 
Feave to the diſcretion of the ingenious Reader to 


diſcover,yithout any further inſtruQion, they being 


(indeed) but one and the ſame Inſtrument repreſen- 
red in diftering poſtures. ; 


PrOBL. 3. 


eA number being propounaed to be divi- 
| ded by another number, to finde the 
 Quotzent. | 


Xtend the Compaſſes upon the Line of Numbers from 

the diviſor to 1 3. This done, rf you apply that ex- 

tent the ſame way from the dividend , the movable 
point will fall upon the nu1nber of the Quonient. 

1. Example, Let.750 be the number given to be 

divided 


| the quotient will be found 64.5. 
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divided by 25, the diviſor : I extend the Compaſſes 
downwa:ds from 25 to 1; then applying that ex- 
tent the ſame way from 750, at laſt the movable 
point will fall upon 30, the Quotient required. 

2.. The number 1125 being given to be divided 
by 25 3 I extend the Compailes downwards from 
25 to 1, then applying that extent the ſame way . 
from 1125, the movable point will fall upon 45 the 
Quotient required. The fame Quotient will alſo be 
found, if changing the termes you firſt extend the 
Compaſſes from 25 to 1125, and then ——_— that 
extent from 1 ; for ſoalſfo ſhall the movable point 
fall upon 45, as before 3 according to the obſerva- 
tion made in the laſt Prebleme : In like manner 
111. 4 being propounded to be divided by 1. 728, 


3. The number 2625 being propounded to be 


| divided. by 755 extend the Compaſſes upwards 
from 75 1n the fiſt part of the Meane Line of 
| Numbers to 1,or (which 1sall one) from 75 inthe 


ſecond part thereof to 10 at the top of the Linez 
This done, if you apply that extent the ſame way 


| from 2625, the movable point will from thence 


reach to 35, the quotient require1: So likewiſe 56. 
4 being given to be divided by 8.75, the Quotient 
will be 6:45. 
Now to diſcover of how many figures any quotient 
ought to conſiſt, it will be neceſſary to obſerve how 
many times the Divifor may be written under the 
Dividend according to the rules of Diviſion; for, of 
ſo many figures ſhall rhe Quotient be compoſed : 
for example, 12231 being given to be divided by 27; 
becauſe the Diviſor 27 may(according to the Rules 
of Diviſion) be writren three times under the Divi- 


| dend 12231 (as may appeare by this 
example ) I ſay, that the Quotient, 12231 


which is produced by the diviſion of 27. » 


12231 by 27 conſiſts ef three fizures; - 
or 


ſame way from 22, will make the movable point 


.wards from 22 in theſecond part, to 7 in the firſt; 
Which done;that extent being applied the ſame way 
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For, having extended the Compaſſes downwards 1 

the ſecond part of the Meane Line of Numbers fro 

27 (the Diviſor) to 12231 (the Dividend) and ap 
plyed that extent the ſame way from 1, the move 
able point will fall in the firſt part upon 453, the 
Quotient of 12231 divided by 27. T: 


PROD L, 4. 


To three uunmhers given to fide a fonrt! 
in adirett proportion, 100 


Xtend the Compaſſes from the firſt number or term} 

4-- given, vnto the ſecond 3 which done, that extent be-| ce 
ng applyed the ſame way from the third terme, will w' 
cauſe the movable point to fall upon the fourth terme re-N -E2 
quired. hz 
Example, if the circumference of a Circle, whoſe -T 
Diameter is 7, be 22; what circumference will aff fr 


Circle have, whoſe Diameter is 14? Exrend the lc 
-Compaſſes upwards upon the Meane Line of Num-Þſt pi 
bers trom 7 1n the firſt part thereof, unto 141n theſſl -x 


ſecond ; This done, that extent being applyed the 


reſt upon 442 the circumference required. 

Or otherwite downwards z The circumference off 
a Circle being 22,and the Diameter thezeof 7, how 
\much ſhall rhe Diameter of a Circle be, whoſe cir- 
cumference 1s 44 ? Extend the Compaſſes down- 


from 44,will reach to 14, the Diameter 1oughr for. | 
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PrOB L. 5. 


To three numbers gives. to finde a fonrth 
in an inverſed proportion, 


E X'tend the Compaſſes upon the Line of Numbers from 
the firſt of the numbers given to the ſecond, having 
both the [..me denommation ; this done, if that ex- 
tent be applyed quitc backwards from the third gruen num- 
ber, the movable point will fall upox the fourth number 
you looke for. 
Example, if 69 Pioners can make a trench of a 
certame length and breadth in 45 houres, how long 
will it be before 40 men can make ſuch another 3 


Extend the Compaſles from 60 to 40 ( thole termes 


having both the ſame denomination, viz. of men) 
This done, that extent being applyed backwards 
from 45, will reach to 67. 5, the fourth number you 
looke for; I conclude therefore that 40 men will 


-performe as much in 67 houres and an halfe, as 60 


-men will doe in 45 houtes. 
PrROB L. 6. 


To three numbers given to finde a fourth 
in & doubled proportion, 


portions'of Lines to ſuperticies, or of {aperficies 


E Bo uſe of this Probleme appeares chiefly in pro- 
to Lines: oo 


Now 
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Now if the denomination of the firſt and ſeconc 
termes be of Lines, extend the Compaſſes upon the Lineſ ge 
of Numbers from the firſt xerme to the ſecond 5 this don: 7, 
that extent being applyed twice the ſame way fron th g,. 
third terme, will cauſe the movable point to fall up. 4c 
fourth terane requared. 

Example, if the content of a Circle whoſe Dia- 
meter is 14 inches, be 154, what will the content 
of a Circle be , whoſe Diameter is 28 ? Here 14 
and 28 having the ſame denomination(v:iz.of Lines) 
IT extend the Compaſſes from 14 to 28; then apply- 
ing that extent the ſame way from 154, the mo- 
vable point will firſt fall upon 308,and from thenceſſ 
upon 616,the content defired. ; 

Bur if the firſt two termes have the denominati-| 
on of areas or contents, and the queſitum be a Line, c 
this is the Rule : Extend the Compaſſes upon the Meang, , F 
Line of Numbers from 1he firſt terme to the ſecond; his 
done, that extent being applycd the ſame way upon thefl, 
Great Line of Numbers from the third terme, will cauſcÞ,,;, 
the movable point to fall upon the fourth terme required. i, 

Example, if the Diameter of a Circle, whoſe area 
15 154, be 14; what Diameter will a Circle have, nc; 
whole area is 616 ? Extend the Compaſſes upon the 
Meane Line of Numbers from 154 to 616 ; which 
done, thar extent being applyed the ſame way upon, . 


the Great Line of Numbers from 14, will reach to -- 
28, the Diameter required. , 
au! 
ws 


PROD L, 7. 
To three numbers given to finde a fourth 
in a tripled proportion, 


s © THe uſe of this Probleme appearesin the propor- i 
tion of Lines to Sglids, & contra- If: 
$6» It 
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ond If therefore the firſt and ſecond termes have the 
-11Y denomination of Lines, extend the Compaſſes upen the 
07f Line of Numbers from the firſt terme to the ſecond this - 
[11 go»+ "and that extent applyed three times the ſame way 
- +l from the third terme, will cauſe the movable point at laſt - 
. tro fall upon the fourth terme required. | 
14-E Tf an Iron Bullet,. whoſe Diameter is 4 inches; 
en weigheth 9 pounds, what is the weight of another. 
- 14Iron Buller, whoſe -Diameter is 8 inches? Extend 
1eS)Elthe Compaſſes from 4 to 8 3 which done, and that 
ply-Wextent applyed the ſime way three times from 9, 
mo-Ethe movable point will firſt fall upon 18,then from 
ncenys upon 36,and at laſt from 36 upon 72,the weight 
. Required. 
ati Bur if the firſt two termes be weights or contents 
NC Bof Solids, and a Line is fought for : extend the Com- 
Teaofſes upon the Little Line of Numbers from the firſt 
th:Berme to the ſecond 3 This done, and that extent applyed 
2 thee ſame way upon the Great Line of Numbers from the 
auſBvird terme, Nil cauſe the movable point of the Compaſſis 
ed. Bro fall upon the fourth terme requared. 
arc If the fide of a 'Cube weighing 72 pounds be 8 
ave, Enches, how many inches is the fide of a Cube that 
1 the veighes 9 pounds ?. Extend the Compaſſes down- 
bichB.2r4s upon the Litrle Line of Numbers from 72 to 
upon: that done, and the ſame extent applyed the ſame 
h to "ay upon the Great Line of Nambers from 8, will 
auſe the movable point to fall upon 4, the fide re- 
guced, 


PrOBL. 8. 
wthBetwixt two numbers given to finde 4 
meane arithmetically proportionall, 


por- IF" His Probleme may be performed without the 
4 helpe of the Rule of Proportion ; Neyetheleſle, 
Ii} C becauſe 
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becauſe it conduceth to the reſolution of rhe nextÞ t; 
inſuing Probleme, T inſert itin this place, and give ſi 
this Rule for it : EY | 

Adde balfe the difference of the given termes 10 the leſ-MP 
ſer of —_ * for,that aggregate 4s the arithmeticall meanſif cc 
requirege | 1 

Example, Let 10 and'4o be'the' termes given :Mu; 
here, if you ſubtra& the one out of the orher, their 
difference will be found 30, ' whoſe halfe (15) be- 
ing added to 1o, the leſſer terme; their ſumme (25) 
is the Arithmeticall meanec you looke for. 


mi 

ITE, . bl, 

| fe 16 

; PRroO B Lo... | ; His for 

LE EEC? Os 

Betwixt two ' numbers giv*n, to finds 4 g 
p : 

meane nu /ically proportionall, _ 


bei 
B Octins (Lib;2.Arith. cap-38-) hath this Rule forfſehc 
L )it : Differentian terminerum in minorem terninunfiong 
multipliea, & poſt, junge termmoss or fuxtu enum 
qui inde confettus oft, commnte lam numernm, quie! 
differentits & termmo. minore produttns eft, cujns £11 
latitudinem invetteris,addas eam minor: termino, & (401 
znde colligitur medinm terminum poxes- Multiply the 
difference of the termes by the leſſer terme,and add 
likewiſe the ſame termes together : this done,if yoiGes 
divide that product by thEſtimme of the termes,andT 6, 
co the quotient thereof adde the leſſer terme, tha 
laſt tumme is the muſicall meanedefired. | 


Pt/1t 
W310, 


Or ſhorter thus : 

Divide the produtt of the gruen termes by their ſumnu 
for, this done, the quotient doubled 15 the means required 
Sothe numbers grven being 6 and 12,1 lay 12 __ 
Tp y ( 
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ext tiplyed by's wake 72, which divided by 18 (the 
ive ſummeof 12 and 6) leaves 4 inthe quotient, whoſe 
Rdouble(8) is the muſicall meane you looke for. This: 
leſ- Probleme thereforemay be pertormed by the {e- 
eanf cond and third aforegomsg.: or yet otherwiſe thus : 

; Finde the arithmericall meane berwixt the numbers gi- 
en Ml ver, and then the analogie will be this, 


heir As the arithmencall meane found 35 to the greatct 
be- extreme : ſo 13 the leſſer extreme to the m- 
23) frcall meane required. 


| Example, 10 and 40 being propounded,the arith- 

Emericall meane betwixt them (by the lait Pro- 

bleme) 1s 25 : I fay then, As 25 15 to 40, fois 10 to 

116, the muſicall meane deſired : the terme there- 

fore here fought for may be diſcovered by the fourth 
EProbleme aforegoing. __ _— — 

ds aft And here (I conceive) it will not be amiſſe to 

obſerve, that by this laſt Rule, having any two 

numbers propounded, -you may interject tio other 

Inumbers berwixt them, in ſuch fort that they foure 

being in ſeverall relations compared one with ano- 

ther, may containe' in them all the three proporti- 

ons abovementioned, which Kkinde of Harmony Bo- 


e for 
27317 


 erAUMpt ines (lib. 2. cap-ult.) calls Maxima & perfecta ſys * 
quieWhbonia : So in the numbers beforementioned' 10, 16, 
5 04 5,and 40,it you compare 10425, and 40 together, 
- 120Fhere ſhall you finde Arithmeticall proportion 3 it 
y tho, 16,and 40 tozether, there Harmony,or Muſtcalt 
| add@roportion 3 if all of them together, there have you 
if yoſGcomenricall proportion diſcontinued: : For as 10 ta 
25, ans, {0.25 to 40. And this is that Harmony AIG 
, thathe ſame Boetixs (in the ſame place) affirmech to 


ave Magnam vim. in Mnſici modulaminys temper 
mnt, & m ſpeculatione naturalinin queſtionitm 2 
Great force in the compoſtre of Muſicke,and in the 
ummKMilcovery of the ſecrers of Nature : And therefore 
quired alſo averreth in another place (viz: lib. i.'cap. 2.) 
2 mulFthat the reafon of Numbers was the chiefeſt Rule, accor- 
ply ' C 2 ding 
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ding to which Almighty God framed the world + Accor- 
* ding tothat ceſtived of the Wiſedome of God (in 
the Wiſedome of Sal.cap.1 1.v.20.) Thou baſs ordered 
all thimgsin meaſure, and number,and weight. The Sta- 
tiſts alſo and Politicians ferch much from theſe j 
three pgoportions for the regular dire&ion ofa well 
governed Commonwealth, as may be eaſily colle- 
Qed out of their writings, and is learnedly proved 
by Begin in the laſt chapter of his Commonwealth. 


PxroOsp rL. 10. 


Betwixt two numbers given to finde 4] ! 
mmeane geometrically proportional, in 


[ Br tend the Compaſſes pox the Meane Line of Num-fj |, 
bers from one of the numbers grven 10 the other 3 this g, 

done, and the ſame extent applyed upon the Great yy 
Line of Numbers from either of thoſe numbers toward] 6, 
the other, the movable peint will fall in the middle be-ff g 
#wixt them, viz. upon the point repreſenting the mean: ur 
Sropo rtionall required. G m 

Example, 8 and 32 being propounded, the meani 
proportionall betweene them will be found 16: For 
af I extend the Compaſſes upon the Meane Line ot 
Numbers, from 8 in the firſt part thereof to 32 un 
the ſecond, and afterwards apply that extent upon 
the Great Line of Numbers from 8 towards 3 2, the 
movable point will fall upon 16, the meane pro 
portionall demanded ; for as8 is to 16, ſois 16 to 
3 2 A ſo the meane betwixt 6. 4, and 14. 4» 159 
236% Co 


T 
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F, 


PxrxoOsB C IIs 


Betw:xt two unmbers given,to finde twe 
meanes geometrically proportional, . 


FE Xtend the Compaſſes upen the Little Line of Num- 
bers fom one of the numbers given to the other : this 

done, and that extent applyed upon the Great Line 
of xumbers from either of thoſe numbers towards the 0- 
ther, will cauſe the movable po.nt to fall firſt on the thi/d 
part of the diftance betweene 1þem, vi7; «pon the point 
repreſenting one of the meane numbers required, and be- 
ing applyed againe the ſame way,will at laſt reft upon the 
oth:r proportionall you looke for. 

Example, Let 8 and 27 be the two numbers be- 
eweene which two meane proportionals are deſired : 
firſt, I extend the Compaſles upon the Little Lineof 
Numbers upwards from 8 to 27: then applying that 


F extent twice upon the Great Line of Numbers from 


8.rowards 27, I finde the movable point to fall firſt 


4 upon 12, and then upon 18, which are the two 


meanes you defire to know : for as 8 is to 12, fo is 


| 12to18,and 18 to 27. 


PRrOBL. I'2. 


To finde the Square-root of any number 


#nder 1000000, 


He ErtraFion of Roots, which is accounted the 
hardeſt Leſſon in »- a is performed by 
3 the 
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the helpe of this I:ſtrament with greateſt eaſe and 
&cxtetity : for,whereas the Problezmes before premi- 
Jed, as alſo thofe that follow, cannot well be expe-| 
dited without the joint uſe of the Rule and Compaſ*| 
{es together, thele of the Extratficn of the Square} 
and Cube Roots may be refolved onely by 1nſpettion,} 
withoutany: trouble at allor ayd of Compaſles : ſo 
thar a man either riding or going in haſte may im-}- 
mediately reade upon the Rule the root of any] 
Square or Cube number propounded : which com-| 
pendious way of ExtrafFion cannot chooſe Fut proveſi 
to be of 4dmirable uſe, eſpecially in queſtions that] 
concerne Military Orders, as ſhall more plainly ap-} 
peare hereafter. Wherefore to extra the Square-| 
root proceed thus: _- | 
T1. When the figures of the number given ave even, vit-| 
when the nrmber confiſts of 1wo, foure, or ſix figures,look| 
the [ime number in the firſt part of the Meane Line of| 
Numbers : which done, juſt at the ſame point ſhall you} 
likewiſe-find upon the Great Line of Numbers the Square| 
root you fooke for | 
Example, 264196 being propounded, the Square-| 
root thereof will be Cond 514; for I finde the} 
number 264.196-repreſenred in the fitſt part of the} 
Meane Line of Numbers at the point x, and at the 
ſame point upon the ſecond part of the Great Line 
of Numbers I obſerve 514, the Square-root re- 
uired. 
L 2. When the figures of the number grven are odde, viz} 
one, three, or frue, ſearch the ſame number in the ſecond 
part of the Meane Line of N1hbers : which done, Juſt} 
at the ſame point upon the Great Line of Numbers ſhall 
you finde alſo the Square-root demanded. 
Example, 144 being propounded, I demand the| 
Square-root thereof : that number I finde to be re-| 
preſented in the ſecond part of the Meane Line of 
Numbers at the point 5s, and juſt thcre alſo upon | 
che Great Line of Numbers I gitcover 12, + / 
: rnek 


gen 
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ſe and} the Square-root of the nuraber propounded. So 

Dremi-F likewite is 1 44 the Square-root of 20736, 

CXP@-j 

mpaſ-F - - 144,50 |; 

Square PROS L. 13- 

efton, | | 

s : wo To extratt the Cube-root of any number 

f aryl mnder 100000c000, 

com-ij | © 

proveſi | 

5 thatf] 7 Vas the 1':1mber propounded conſiſts of one, 

y ap-| \ | Y foure, or ſeven figures, finde it m the firſt. 

Juare-| part of the Littl: Line of Numbers :.that 
q done, at the ſame point upon the firſt part of the Great 

, vin. Line of Numbers, you ſhall finde vhe Cubc-root you looke 


erglook F ufo : 
| Example, let the number given be 1528 where- 


me of | Qum 

1 504.9 of the Cube-ronr is required - I finde that. number 

quarel 1 the firft part of the Little Line of Numbers art the 
4 point t, and at the ſame point ypon the: Grear Line 

uare-{| of Numbers I alſodiſcover 12, the Cube-root defi- 


e thefi red:Inlike manner is 12.50, the Cube-root of 1950, 

f theJ and 144 the.Cube-root of 2985984. 

tthell 2+ When thenumber given conſiſts of tw, frue,or eight 

Line figures, ſearchit in the ſecond part + 5. Little Line of 
t re-f| Numbers, and then proceeding .os beforez you ſpall have 


your deftre. | 
> VI5-| Example,if 14348907 were givenzthe Root there- 
2-070 of would be found 243 : for, that number being 
» Juti | found in the ſecond part of the Little Line of Num- 


ſhall] Þers at the point z, Juſt ar the ſame pointupon the 
Great Line I alſo finde 243, the Cube-1oot re- 


| the : quired. ; 
ere-t 3. iv hen the nuznber propounded conſiſts of three,ſix, on 


ie of | 7ine fighres, looke for ut 131 the third part of the” Little 
1pon þ Line of Numbers : for ſo likewiſe at the ſamepoint Upo1r 
ch is the Great Line will appeare the Root required. 

the 8 -Y 


So. 
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So the mumber 159220088 being found in the 
Krſt part of the Little Line of Numbers art the point 
2» his Cube-root is there likewiſe found upon the 
Great Line of Numbersto be 542 : And the Cube- 
xo00t of 15922015 found to be 54 ;—  —— 
2, &Cc. AK 
The order of finding out the 
Cube-numbers upon the ſeverall 
parts of the Line may be fitly cx- 
preſſed by this Figure. | 


CASHNASALSATHANG 


a T. | | 
The uſe of the Rule of Proportion} 
3n Geometrie, VIZ. 


Inthe Dimenſion, 


— — 


1. Of Plane Triangles. 


— 


PrO>b'L. I. 
The three «Angles and one ſide being 
knowne, to finde the other two ſides. 


O reſolve-this Probleme, this is the cAralogre - | 
As the Sine of the Angle oppoſed to.the fide | 
: | knowne | 
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knowne is, to the parts of the ſame ſide : fois the 
angle oppoſed to one of the ſides unknowne, to the 
parts which meaſure that ſide : And therefore 

* Extend the Compaſſes acroſſe from the Sie of the 
«Angle oppoſed to the ſide knowne, to the ſame ſide, found 
pon the Meane Line of Numbers : then applymg that ex- 


ene of the ſides required, the movab/e point will fall yon 
the parts which meaſure that required ſ1de- 


4c 


be 43 deg. 20 1in-the Angle D 1224. and by con- 
ſequent the Angle B (being the complement of the 
two other Angles to 180 d. or twonght Angles) 14 
degr. 49 mm. and let the fide D, C, being 100 pace, 
repreient the diſtance betweene the two ſtations D 
and C- Idemand then the diſtance betweene Cand 
B : Extend the Compaſſes actoſle from 1 4 degr-40 n. 
E upon the Line of Sines to the middle of the Mean 
8 Line of Numbers 
repreſenting 100; B 
{then that extent | 
d being applyed 
Jthe ſame way 
Sfrom 122 d. upon 
ithe Line of Sines 
or (which is all 
one) from 58 © 
degr. (for by the | 
Rules of Trigono- 
Imetriethe Sine of. 
* _ mg eq &- So 
and that KS . | a : 
omplement. ro-. - "” i600” Ls. 
180 is one and the ſame Line) will cauſe the mo- 
able point to fall upon 335, and to many pices is 
I ire diſtance required : In like manner, the extent 
eing applyed the ſame way from 43 4d. 20 m. up- 
| onthe Line of Sines,the _— point will fall up- 
b] 


eing 


Ff, 


te , 
© fi de 
owne 


tent the ſame way from the Sine of the Angle oppoſed to | 


Example, inthe Triangle C, B, D, let the Angle 5 


On . 
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an 271,the parts of the ſide D,B. 

Or otherwiſe, by chan, ing the termes of the A-. 
zalogie, thus : 

Extend the Compaſſes outright upon the Line of | 
Sines f,om 14 4.40 mm. to 58 d. then applying that | 
| extent the ſame way upon the Line of Numbers 
| from 100, the movable point will reſt upon 335» | 
the diſtance required : So likewiſe the Compaſles 
bein; extended outright upon the Line of Sines 
from 14d. 40 m.to 43 d. 20 m7 and that extent ap- 
plyed the ſame way upon the Line of Numbers from 
100, the movable point will fall upon 271 ,the parts 
of the fide D,B. 
| And here obſerve,that not onely this preſent Pro- 
(| bleme; but alto all choſe that follow (whic': concern 
4 the reſolution of Triangles) may be relolved 2 man- | 
ner of wayes, viz, by working either outright,or a- 
ctoſlſe, except tome few, which we intend 'to marke | 
in their proper places. Remember: likewiſe what | 
hath beene before touched in the ſecond Chapter | 
aforegoing, 137 that the Meane Line of Numbers | 
ts the onely Line to be uted with theſe of Sines anc 
Tangents, and no other. . 


PROSs L. 2. 
By the knowledge of two ſides and att 
eAngle oppoſed to one of themto finde 
the other two CA roles and the third} 
fraes 


i$1s the Taver/e of the laſt Probleme : for, as 
the fide oppoſed to the given Angle is, to the 
Sine of the ſame Angle :..ſo is the other ſide 

. knoyne 


N 
4 
i 


£ 


from 335 upon the Lireof Numbers, ro 122 
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knowne, to the Sine of the Angle.thereunto op 0- 
ſed : And theretote | 
Extend the Compaſſes acroſſe from the parts of ye [rae 
oppoſed to the cAngle knowne, 1110 the Sine of the ſame 
Angle : then that extent being appized the ſame way 
from the parts of the other knowne ſide; will cauſe ive 
movable point to fall upon tne Sine of the Ang!e re- 
quired. RY < 28 | | 

Soin the fore{aid Triangle C,B,D,the fide C,B,he- 
ing 335,the AngleD(oppoled thereunto) 122 do 72. 
and the ſide D, C, 100, the, Angle B will be found 
14 d.4o mm. For if you extend the Compaſics acrolie 
d.o ite. 
(or rather to 58 4d.o mn. as aforeiaid) upon the Line 
of Sines, and after apply that extent the ſame way - 
from 1c0 upon the Line of Numbets, rhe movable 
point will reſt upon- 144. 40 #2. the meaiute of the 
Angle B required- | : 

Now baving thekrowledge of two Angles, the 
other may be eabily diicovered, being rhe comple- 
ment of thole two to 189, as.afozetard + And the 


Angles being knowne, the other fide may be. allo 


found by the Probleme aforegoing. 
PXOSt.- Zo 


By the knowledge of two ſides and the 
Angte ihcluded, to finde the other 
two Angles and the third (ide, 


F:the Angle included be a night Angle,this is the 

Proportion: As the greater fide 15 to tne leffe.'o 15 

. the Tangent of 45 d. o-#9. to the Tangent of ih. 
leffer Angle : And therefore =” 

Frxtent 
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Extend the Compaſſes 19ort the Line of Numbers down- | 


wards from the greater to the leſſe ſide : then if. you apply 
that extent upon the Line of Tangents the ſame way from 
45 d. the movable point wilt fall upon the Tangent of the 
leffer Angle. . 

Example, In the ReQangle triangle ..A,.B, D, of 
the Diagram aforegoing, rhe ſide A,B, being 230, 


and the fide .A, D, 143. 72, the Angle B will bee 


found '32d.o y. For, it you extend the Compaſſes 
downwards upon the Line of Numbers trom 230 to 


143-72, that extent being applyed rhe ſame way-Þþ 


from 45 d: at the top of the Line of- Tangents, will 
cauſethe movable point to fall upon: 32 < o mn. vix- 
the meaſure of the Angle B, whote complement 58 
d. © 1. 1s the meaſure of the Angle D : And now 
the three Angles being thus diſcovered, the third 


fide may alto be knowne by the filt Probleme of. 


this Chapter. 

But if the included Angle be oblique, viz. cither 
obtuſe or acute, then this is the Analogie : As the 
fum of the ſides knowne is, to the difference of the 
fame ſides : fo is the Tangent of tie halte ſumme 


of the Angles unknowne, to the Tangent of. halfe . 


their difference : And therefore 


.* Extend the Compaſſes upon the Line of Numbers ; 


downwards, and. outright from the ſumme of the given 
des, unto their difference : then applying that extent up- 
ox the Line of Tangents from the balfe ſumme of the angles 
xnknowne,' the movable point will fall upon. the Tangent 
#f halfe theer difference, which beingadded unto the ſaid 
balfe ſum,makes up the greatergbut being dedutted from ut 
diſcovers the leſſer of the Angles you looke for 
An example of this Probleme, when the moity of 
the Angles oppoſed exceeds not 45 d- 

In the Triangle B, C,D, the fide D,B, being 271, 
the fide D,C,100, andthe Angle D,122 d.the.angle 


B will be found 14 d.'40 m. and the Angle C, 43 d- 


20 m4. For, if you extend the Compaſſes upon the 
| Mcane 


c 
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Meane Line of Numbers downwards from 371 (the 
\um of the ſides knowne) to 171 (thear difference) 
that extent being applyed the ſame way upon the 
Line of Tangents from 29 d. (halfe the ſum of the 
Angles B, and C) the movable point will fall upon 
14 d. 20 m. which being added to 29 & ameunts to 
43 d. 20 2» for the AngleC, and being ſubtraged 
out of them, the remainder is 14 4.40 ##«. For the 
Angle B. | 

Two other examples of this Probleme, when the 
moity of rhe Angles oppoled exceeds 45 4. 

7. In the ſame Triangle CB,D, the hhde C, B, be- 
ing 335. the ſide C, D, 100, and the Angle C43 d- 
20 23. the Angle D will be 122 4. and the Angle B 
14 4.40 nm. For if you extend the Compaſſes upon 
the Line of Numbers downwards from 435., (the 
ſum of the fides knowne) to 235 (their difference) 
thar extent being applyed upon the Line of Tan- 
gents backwards (vi. upwards) from 68 d. 20 m. 
(the halfe ſum of the Angles D and B required) the 
movable point will fall upon 53 d. 40 m- which be- 
ing added to 68 4.20 m. their ſum 1s 122 d. 0 20. vi7+ 
che meaſure of the Angle D, and being deducted 
our of the ſame 68 d. 20 1. the remainder is. 14 d- 
40 m. the Angle B. 

2. The fide B,C, being 335, the fide B, D, 271, 
and the Angle B 14d. 40 mm. I demand the Angles 
D and Ci: the ſums of the ſides B, C, and 'B,D, is 
606, their difference is 64, and the Angle C being 
1.4 4.40 2n. the ſum of the Angles oppoled: and.un- 
knowne 15.165, 4.20 ns and halfe that is 82 d. 40 1 
Now to ſatishe this demand,..I extend the Compal- 
{es upon the Line of Numbers downwards from 606 
to 64 : then, hecauſe if I apply tat extent wpon-the 
Line of Tangents backwards (vix- upwards, as be- 
fore) from 82 4. 40 m. the movable point will fall 
as farre beyond the top of that Line, as rheterme I 


looke for. is fituare on this. ſide, I apply that _ 
 down- 


downwards from- 45 d. © m1. cauſing the movable Iif » 
point alio to fall upon the ſame Line : that done, if 
and the movable point remaining there fixed,I cloſe 
the Compaſles till the other point may reft upon 
82 4. 40m. And having the Compaſſes to exten- 
ded,if applying that extent downwards)I ſet one of 
the points at 45 d. the other will reach to 39 d.20 mn 
which being added to 894. 45 7m. amounts to 122-4. 
viz. the Angle D : but being dediited out of 82 4. 
40 m- the remainder is 43 d. 20 mm. vi;- the meaſure 
of the Angle C. 

And intheſe three caſes having diſcovered the 
three Angles, the other fide may be likewiſe found 
by the firſt Probleme of this Chapter : Obſerve allo 
that thele twolaſt examples will rot:-admit of cro/ſe- 
worke : and therefore are exceptions to the generall 
Rule delivered in the end of the iame. Probleme. 


T he three ſides being knownegto finde the 
Perpendicular,and the three Augles, 


WIR}, OF: RE HAI TI >. og od 7" onde 


He grcateſt ſide being aſſigned for the Baſe,up- 

on which rhe Perpendicular ſhall be ſuppoted- 

to fall, finde the tum and the difference of the 
other ſides : that done, the proportion will be this: 

. As the Baſe is tothe ſum of the orher fides, ſo.15 the 
difference of the other ſides to a tourth tumber, 
which being deduRted out of the Bate, the petpen- 
dicular wilfall in the middle of that which remains; 
and the:efore | p- | 

Extend the Compaſſes :thon the Line of Nt«mbers from 
|! rhe partsof the Baſe unto ihe ſummne of the parts of. the |} | 

i other ſides: this doſe, and that extent applyedthe ſame | 

| way 
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way from the difference of the other ſides, will cauſe the 
novable point to fall upon a fourth: number, which if \0n 


ſubrraft out of the intire Baſe, the perpendicular will fall 
in the middle of the remainder. 


© 
| 
Q 


» 


LE ———— 


| Example,inthe Triangle E,F,G, the fide E,F,be- 
C ing 13, the fide F,G,1 1,and the Baſe E,G,20, I'de- 
; mand the point of the Bate, where the perpendicu- ' 
{ lar ought to fall, and then the three Angles of the 
iawe Triangle: The ſumofthe ſides is 24,and their 
difference is 2: I extend therefore the Compaſſes 
q upon the Line of Numbers from 20 to 24: that 
done, in this examp/e (becauſe by the third Corollary 
! of the firſt Probleme of the third Chaprter,the num- 
{ bers 20 & 2 are both: epreſented at the ſame point) 
{ you may obſerve (withour any farther ſearch) the 
moveable potnt to diſcover the parts of the{egment 
E, C,viz-2.4, which being deduQted out of 20, there 
remaines 17.6, whoſe halfe is 8. 8, which are the 
parts.of the Baſe comprehended betwixt Cand A;or 
betwixt A and G:I conclude therefore that A1s the 
point of the Baſe where the perpendicular ought ro 
tall.Now inthe Triangle A,F,G,the fides A,G,ant 
G,F, being known,as allo the Angle F,.A,G,(which 
isa right Angle by the 10. Def. of the 1. El. of Euck.) 
the Angles G,and F,asalſorhe perpendicular F, A, 
may be found by the 1 and 2 Probl. of this Chapter. 
E In like maner in the Triangle EzF,.A,the ſides B,A 
I and E, F, asalto the Angle E,A,F, being knowne, 
the Angles E,ud F, may be found by the 2; Prob. 
x - : 0 
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of this Chapter. And laſtly, if you adde the angle 

E,F,A,and iA,F, G,together, their aggregate wil 
make up the Angle E, F, G : And fo by the Know- 
ledge of the three fides.have you all the parts of 
that Triangle throughly reſolved. 


PaOB Le 5. 


The three ſides being knowne, to finde 
the Area, or ſuperficial content. 


"Romthe halteſumof the three fdes dedudt each þ 
fide, tothe end you may ditcover the ditfterence |} 
betwixr the ſaid halfe fum and each fide : that 

done, the Proportions will be as followeth : ; 
I. As 13s to the firſt difference, ſos the ſecond dif- 
ference to a fourth number. ; 
2. As 115 to that fourth number, ſus the third dif- |: 
ference to a ſixt number. ' 
3. As 1 is10 that fixt number, ſos the balfe ſumme | 
to an _ number, whoſe Square-root is the cAreg re- || 
ure | 
: mp, the three ſides of the foreſaid Trianele 
E,F,G, being 20,13, and 11, their ſum4s 44, halfe Þ 
thereof 1s 22, and the differences berwixt each fide || 
and thar halte are 2,9, and-11 : Theoperation be- | 
ing thus prepared (becauſe the number required is a || 
Square-root) I extend the Compaſſes upon the | 
Meane Line of Numbers upwards from t to 2: then 
that extent being applyed the ſame way from 9 (in | 
the firſt part of that Line) the movable point will 
fall upon 18 rhe fourth number : this done,and the 
movable point rem&ining there fixed, cloſe the 
Compaſſes, til the other point fall agaipe upon FL 


_—_ or thar extent being applyed from 2 r, will cauſe 
know. Þhemovable point to fall upon 198, the fixt num. 
arts of Per © againe, the: movable point remaining there 
xed, as before, open the compaſſes till rhe other 
point may yet againe fall upon 1, and may .inter- 
ept berweene the legs the diſtance betwixt 1, and 
198 : for that done, if you apply the ſame extent 
inthe firſt part of the ſame Line) from 22, the: 
 Fmovable point will fall upon 4356, whoſe Square- 
fin de ($997 (by the 12. Probl. of thelaſt Chapter) will ap- 
peare at the ſame point upon the Great Line of 
Numbers to be 66,which is alſo the Area required. 


: cach þ | | 5 | 
zencely 2, Of Sphericall ReQtangle 
d dif- 4 T +1 & g 
'd dif- ; o_s 20 
Tmme || ProOsB K- 6. 
recaTſee 
angle ” two fides being given, to finde the 
alte Þ a[e, | 
h fide fe 
get | hefidewhich 
dis a FF N Sphericalt Rectangle Triangles, the.ſrde whie 
1 the | nds the right Anelezis called the Baſe which 
then © ro finde by the knowledge of the other ſides, uſe 
5.(:n his Analogre following : ; 
will As the Radins or Sineof 90 d.isto the Sine of the 
{ the | omplement (otherwiſe called the Co-fine) of one 
the of the fides : ſais the Co-fine of the other fide ta 
D 1: the Co-ſfine of the Bafe : And therefare. 
fs. Extcnd 
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Extend the Compaſſes downwards upon the Line of 
ines from 90 d. to the Co-ſmme of one of the ſides : they 
applying that extent the ſame way from the Co-ſrne of 1h 
oi her fide, the movable point will reſt upon the Co-ſane « 
the Baſe required+ . - by I | 


Example, In the Triangle A, B, C, the fide AC, 
being 27 d. 54m and the fide C, B, 11 d.zo 9 the 
Baſe B,.A, will be found 3o d.o 21 for if you extend 
the Compaſſes downwards from 90 d. to 62 d. 6 
(the complement of 25 d. 54 mm.) and after apply 
thar extent the ſame way from 78 d. 3o m. (the 
complement of 11 4.30 m.) the movable point will 
fall upon 60 4d. being the complement of 3o d. the 
Baſerequued, 


Pzont 7 | | 
T he two fides being knowne, to finde ti. 
ther of the oblique Angles, 


S the Sine of the fide next the Angle required 
1s to the Radius : fois the Tangent of the oppo- 
fite ſide to the Tangent of the fame Angle: 
And therefore, 26 Es | 
; 1. When 


p.3. 
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t. Whenthe fide oppoſed to the Angle required 
exceeds not 45:d. Extend the Compaſſes upon the Line 
of Smes from the Sine of the ſide adjacent to the Angle 
required, to 90 d: then that extent being applyed the ſame 
way.upon the Line of Tangents, from the Tangent of the 
de oppoſed to the required Angle, the movable point will 
all #pon the Tangent of the ſame required Artgle» - | 

1. Example, In ti.e ſaid Triangle .A,B,C,the fide 


$:4,C, being 27 d.5 4 m. and the fide. CB, 11 d. 30m 


Idemand the Angle A. Extend the Compaſſes upon 
the Line of Sines from 27 4.54 m1 to 90 d-then that 
extent being applyed the ſame way __ the Line 
of Tangents from 11 4. 3o mn. the movable point will 
teſt upon 23 4-30 mm. the Angle A required. 
| Orotherwiſe thus : Extend the Compaſſes acrofſe 
fam 27 d.54 m-upon the Line of Sines to 11 d-3o #- 
upon the Line of Tangents : then applying that 
extent the ſame way from 90 d. upon the Line of 
Sines, the movable point will fall upon the Line of 
Tangents at a point repreſenting 23 d-.30 m- as be-. 
ore. And note, thatin this caſe theterme 1equired: 
will alwayes fall out to be lefſe then 45 4d. | 
2. Example, To know the Angle B:; Extend the 
Compaſſes upon the Line of Sines from 11d. 30 mt 
to9o d. then (becauſe that extent being applyed 
upon the Line of Tangents the ſame way from 27 
54 mm. will cauſe the movable point to fall as farre 
beyond the top of that Linezas the terme required is 


| fituate on this fide) apply the tame extent back- 


3 2; E wards upon the Line of Tangents from 45 d.caufing 


the movable point to fall allo upon the tame Line: 
tor, that done, and the movable point remaining 
fixed at the point where it falls, cloie the Compalles 
till the other point may fall upon 27 4. 54 mm. And 
at laſt that extent being applye41 outright upon the 
Line of Tangents fiom 45 degr. will cauſe the mo- 
vable point to reſt upon 69 4. 21 2. the Angle Bre- 
quired, Or otherwiſe : Extend the Compaſlles - 

croſle 
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croſle from 11 4d. 3o m- upon the Line of Sines to 2? 
d. 54 +. upon the Line ot Tangents : then if you a 
ply that extent backwards from 90 d. upon the Lin 
7 vines.the movable point wull fall upon the Ly 
of Tangents at a point repreſenting 69 d. 21 mn. 2 
before. And here the required Angle 1s alway 
greater then 45 d. : 
2. When the fide oppoſed to the Angle require: 
exceeds 45 d. Extend the Compaſſes upon tbe Line » 
Sines from the Sine of the fide adjacent to the Angle re 
quired, to 90 d. That done, if you apply that exte; 
backwards upon the Line of Tangents from the Tar gem « 
the ſide oppoſed to the ſaid required Angle, the movab 
point will fall upon: the Tangent of the ſame Angle. 
PS vc gg » In the R 
tagram annexed, 
the Ride A, C, being 0 
- 614.53 mm. and B,C, 
54 4.28-m.the angle 
A will be found 57 
<&- 47 mM. For, the 
Compaſſes being ex- 
rended upon the 
Line of Sines from 
6x 4. 53 mm. to 90d. 
and that extent ap- 
plyed backwards u- 
- pon —_— ro 
ents from 54d. 2 
on the movable A. 
point will fall upon 
$7 d.47 m the Angle A required. And here ob/ervg, 
1. that in examples of this kinde you cannot worke 
agroſſe : 2. rhe Angle here found is alwayes grea- 
ter then 45 d. | 
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PROBLs. 8. 


he Baſe and one of the oblique Angles 


-equireld 941g given, to finde the other oblique 
: Line ol Angle, 

Angle re | 

at exten : "= E 
1: gerst « S the Radius to the Co-fine of the Baſe; ſois 
movahb the Tangent of the Angle knowne to the Co- 


rangent of the Angle required : And therefore 
t. Whenthe Angle piven exceeds not 45 d. Ex- 
tend the Compaſſes upon the Line of Smes from 90 d. to 
the Co-ſine of the Baſe : then, if you apply that extent the 

ume way upon the Line of Tangents from the Tangent of 
the «Angle given, the movable point will fall upon the Co- 
rangent of the required Angle. 

Example, In the Diagram of the fixt Probl. the 
Baſe. A,B, being 30 d. and the Angle A 23 d.30 ms 
the Angle B will be found 69 d. 21 For, if the 
Compailes be extended upon the Line of Sines from 
90 d. to60d. (the complement of the Baſe) and 
that extent applyed the {ame way upon the Line of 
Tangents from 23 d. 30 m-. the movable point will 
reſt upon 20 4.39 m. whoſe complement (tound alſo 
at the ſame point) is 69 4.21 Mm» the Angle Brequi- 
red. Or otherwiſe by croſſe-worke, thus : Extend 
the Compaſſes from 90 d. upon the Line of Sinesto 
obſerve} 23 4: 30 mm uponthe Line of Tangents : then that 
workeextent being applyed the ſame way from 60 d.upon 
the Line of Sines, the movable point will fall upon 
the Line of Tangents at tte point repreſenting 20 d. 
7 39 2m. as before. And I.ere obſerve , that (1n this 

caſe) the Angle you look for 15 alwayes leſſe then 


45 & 
B Li 2, When 


glee 


0 
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2. When the Angle given is greater then 45 4 
Extcnd the Compaſſes upon the Line of Sines from 90 di 
to the Co-ſine of the Baſt: this done, if you apply tha: 
extent upon the Line of Tangents backwards from th: 
Tangent of the Angle given, the movable point will fail 
2:pon the Co-tangent of the «Angle required. : 
1. Example, In the Diogram of the fixrt Probl. BÞ 
A, being 3Þ d. and the Angle B 69 d. 21 7: the 
Angle A will be found 23 d.3o mm. For if the Com.ſ 
paſtes be extended upon the Line of Sines from yo 
d. to 60 d. and that extent applyed backwaids upon 
the Line of Tangents from 69 d. 21 m. the movable 
point will fallupon 66 d. 30 . the complement of 
23 4:30-m. the Angle A required. And in this caſe 
you cannot uſe crofſe-wotke , and the laſt terme 
found upon the Rule is alwayes greater then 45 dh 
bur the terme required leſle. 

2. Example, Tn the Diagram produced in the laſt 
Probl. B,A, being 74 d. 6 m. and the Angle B 66 d. 
3o mm. the Angle A will be found 57 4.47 mm. For, itÞ 
you extend the Compaſſes upon the Line of Sines} 
trom 90 d+tO 15 d:54 m- and then (becauſe thatex-f 
tent being appiyed backwards, as before, upon the 
Line oft Tangents from 66 d. 3o mm. will cate rhe 
movable point to fall beyond that Line) if you pro- 
ceed as you were directed in the ſecond example of 
the ſaid laſt Frobl. at laſt the movable point will 
reſt upon 32 d.-13 m. the complement of the Angle 
«Arequired. Or otherwiſe by croſfſe-worke': ExtendÞ 
the Compaſſes from 90 d-upon the Line of Sines to 
66 4. 3o mm. upon the Line of Tansenrs : this done, 
if-you apply that extent backwards from 15 d.5 4 1: 
upon the Line of Sjnes, the movable point will reſt 
upon the Line of Tangentsat the point repreſentin 
32 d. 13 m. as before. And (in this caſe) the lf 


terme found upon: the Rule is alaways leffe then 45 
4. butthe rerme requued greater. xl 
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 ProOBL. 9. 


| iT he Baſe and one of the oblique Angles 


off the ſte required. 


11 reſt 
entin 
1C laf 


en 45 Þ 


) B, 


being knowne, to finde the fide adja- 
cent tothe ſame eAngle, 


S the Radius is to the. Co-fine of the Angle 

knowne 3-ſo is the Tangent of the Bale to the 

Tangent of the {ide required: And therefore, 
1. When the Baſe 1s leſfſe then 45 d. Extend the 


| Compaſſes pon the Line of Sines from 90 d. to the Co- 


fe of the Angle knowite + then applying thar-extent the 
ne hay Tipo the Line of Thngents from the Tiiygent of 
the Baſe, the movable point will fall upon the Tangens of 


_—_ 


So in the Diagram of the ſixt Probleme, B;.A,be- 


Jing 30 dand A 23 d- 30m. the fide AC (whether 
I you worke outright or acrofle) will be found 27 4: 


54m. And in this caſe the terme requited is al- 
wayes lefſethen 45 + LEE : 

2. When the Bale exceeds 45-d. Extend the Com- 
paſſes upon the Line of Sines from 90 d. tothe Co-ſme of 
the Angle knowne, as before : that done, if you apply the 
ſame extent upon the Line of Tangents backwaras from 


the Tangent of the Baſe, the movable point willjeft upon - 


the Tangent of the ſade required. 

So 2 the fem odaged in the ſeventh Pro- 
bleme, B,. A, being 74 d- 6 m-. and the Angle A 
57 d. 47-m- the fide A,C, will be found 61 d. 53 mts 
Andin this caſe you cannot worke acrofle, and the 
fide to be found will be alwayes. greater then 45 4 

Now if in applying the extent of the Compaſſes 
from the Tangent of the Baſe, rhe movable non 


wo 
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falls beyond the Line, worke as you were before di 
reed in the ſecond example of the teventh Pro 
bleme aforegoing, and io yer alſo in that caſ 
diſcover the {ide you looke for, which will then al 
wayes happento be lefſe then 45 d. 


E 
39 
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PrOzs rL. 10. 


The Baſe and one of the oblique Angle | 
being knowne, to finde the ſide eppoſet 
eo the ſame eAngple, 


A S the Radins is to the Sine of rhe Baſe, ſo is the 
Sine of the Angle knowne to the Sine of the 
fiderequired : And therefore 

Extend the Compaſſes pon the Line of Sines from 90 
d. to the Sine of the Baſe : for, that extent being apply 
ed the ſame way from the Sine of the given Angie, wel 
cauſe the movable point to fall upon the Sine of the ſidi 
required. 

Example, In the Diagram of the fixt Probleme | 
to know the ſide B, {, extend the Compaſſes up- 
on the Line of Sines from 90 d. to 3o d. then if you 
apply that extent the ſame way from 23 d. 30 
the movable point will tall upon 11 4.30 mn. rhe ſid 
requued. 
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fore di 
th Pro 
Rat caſ 
then al 


JOne of the ſides and the oblique Angle 
1 next unto it being knowne, to finde 
J the Baſe. | 


PEGS $$. : 


Angle A S the Co-ſineof the Angle knowne is to the 
ppoſe: A Radeus; fo isthe Tangenrof the ſide given te 
| - | - the Tangent of the Baſe : And therefore, - 
7 1, When the fade given exceeds not 45 d. Extend 

#he Compaſſes upon the Line of Sines from the (o-ſine of 
he Angle given, unto 90 d. This done, and that extext 
tpplyed the ſame way upon the Line of Tangents from the 
Tangent of the ſide given, will cauſe the movable point ts 
all upon the Tay of the Baſe. So in the Diagram 
ff the fixt Probl. the Angle A being 23 d. 30 mm. 
and the fide A, (> 29 d. 54 m. the Baſe B, A, will 
e found 3o 4.0 m. Bur here, if the movable point 
hance to fall beyond the Line,pioceed as you have 
deene before dire&ed in the ſecond example of the 
7. Probl. And in that caſe the terme required will 
1lwayes prove greaterthen 45 d. 

2. When the given fide exceeds 45 d. Extend the 
ompaſſes upon the Line of Sines from the (o-ſine of the 
Ingle given, unto 90d. then, if you apply that extent 
B:pore the Line of Tangents backwards from the Tangent of 

Be fide given, the movable point will fall upon the Tan- 

ent of the Baſe. So in the Diagram of the ſeventh 

Probl. the Angle A being 57 d. 47 . and the fide 

..O Bo {>C, 61 d. 53 m. the Baſe B,A, will be found 74 d. 
6 m.And here the terme ſought for is alwayes grea- 


cr then 45 d. 
:D PrO%. 
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falls beyond the Line, worke as you were before di. 
rected in the ſecond example of the leventh Pro. 
bleme aforegoing, and io ſhall-you alſo in that caſe 
diſcover the {ide you looke for, which will then al- 
wayes happento be leſſe then 45 d- 


PrOs L. 10. 

The Baſe and one of the oblique Angle: 

being knowne, to finde the ſide eppoſed 
eo the ſame eAngle, | 


A S the Radivs is to the Sine of the Baſe, ſois the 
Sine of the Angle knowne to the Sine of the 
fiderequired : And therefore 

Extend the (ompaſſes pon the Line of Sines from 90 
d. to the Sine of the Baſe : for, that extent being apply- 
edthe ſame way from the Sine of the giver Angie, wil 
cauſe the movable point to fall upon the Sine of the ſade 
required. 

Example, In the Diagram. of the fixt Probleme 
to know the ſide B, {, extend the Compaſſes up- 
on the Line of Sines from 90 d. to 3o d: then if you 
apply that extent the ſame way from 23 d. 3o m 
the movable point will tall upon 11 4.30 2. the fide 
requued. 


OT yy yy rey roars 
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FASL 1 


| One of the ſides and the oblique Angle 
| next wunto it being knowne, to finde 
the Baſe. | 


S the Co-fineof the Angle knowne is to the 

A Radius; fo isthe Tangenrtof the fide given to 

- the Tango of the Baſe : And therefore, 

1, When the fide given exceeds not 45 d. Extend 
the Compaſſes upon the Line of Sines from the (o-ſine of 
the Angle given, unto 90 d. This done, and that extent 

 applyed the ſame way upon the Line of Tangents from the 
| Tangent of the ſide given, will cauſe the movable point ts 
| fall upon the Tangent of the Baſe. So in the Diagram 


"7. þ of thefixt Probl. the Angle A being 23 d. 30 m. 
PP, and the fide A, (> 27 d. 34M. the Baſe B, A, will 
4 ſide | be found 3o 4.0 mm. Bur here, if the movable point 


chance to fall beyond the Line,p1oceed as you have 
beene before dire&ted in the ſecond example of the 
7. Probl. And in that caſe the terme required will 
al wayes prove greater then 45 4. 

2. When the given fide exceeds 45 d. Extend the 
(ompaſſes upon the Line of Sines from the (o-ſine of the 
Angle given, unto 90d. then, if you apply that extent 
pon the Line of Tangents backwards from the Tangent of 
the ſide given, the movable point will fall upon the Tan- 
ent of the Baſe. So in the Diagram of the ſeventh 
robl. the Angle A being 57 d. 47 . and the fide 
AC, 61 d. 53 m. the Baſe B,A, will be found 74 d. . 
6 m.And here the terme ſought for is alwayes grea- 


ter then 45 d. 
D P ROB. 
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PRrOB L. 12. 


One of the ſides and the oblique «Angle 
next ueto it being knowne, to finde the | 
_ other ſide, 


|S the Radius is to the Sine of the fide given; © 
&ſfois the Tangent of the Angle knowne to the 
Tangent of the f de required: And therefore, 
1. When the Angle given exceeds not 45 d. Ex-Þ 
tend the Compaſſes upon. the, Line of Sines from 90 d.Þþ 
2nto the Sine of the given ſide: this done, and that ex-f 
tent applyed the ſame way upon the Line of Tangents from: 
the Tangent of the Angle knowne, willcauſe the movable 
point-to fall upon the, Tangent of the ſide required. So inf 
the Diagram of the fixtProbl.cA\(Gbeing 27 4.54 mt 
& the Angle A,22 d.30 m.the fide B.Cwil be found] 
r1d.3om. And in examples of this. kinde croſſe-Wl. 
worke may be uſed, and the terme ſought for is al-Þ 
wayes leſſethen 45 d. : 
2. Whenthe Angle given exceeds 45 d. Extend 
the Compaſſes as before : which done, if you applythat ex- 
zent upon the Line of Tangexts backwards from the Tan- 
gent of the given Angle, the movable point will fall up-W4 
on the Tangent of the ſide required. Son the Diagram of 
the ſeventh Probl, B,C, being 54 d. 28 mn. and the 
Angle 8,56 4. 30 m.thefide A, will be found 61 
4. 53m. This example and the like cannot be per- 
formed by crofſe-workez and here the terme foundÞ 
Is alwayes greater then 45.4. But if in applying the 
— backwards the movable point chanceÞ , 
rofall beyond the Line, worke-as you were before 
direRed inthe ſecond example of the En ne 
emer 


Cap.5 .' Geometrie, © Fx 


4 blemeof this Chapter, and then will the terme re» 
q quireTbealwaycs lefle then 45 9. 


£ 


ven; | | 

o the WY. 

are, | A S the Radivs to the Co-fine of the given fide ; 
.. Ex-if ſos the Sine of the Angle knowne, to the Co- 
90d. - fineot the Angle required : And therefore, 


BF Extend the Compaſſes upon the Line of Sintes from 90 
rs from de to the io TO Fe even. edt done, Jv ex- 
ovable ; 2cnt being applyed the ſame way fromthe” Sine of the gi- 
So inÞ}{ ver Angle, will veach to the (fe of the Angle requi- 
54 m7} ret. Soin the Diagram of "the fixt Ptobleme A; 
foundÞ being 27 d. 54 3n. and theAngle'A 23 '4 $0 mm: the? 
roſſe-|{ Angle B will be found'69 4.21. | OG 


" FROKL. 24. 


e Tan- : — ..-. 17 

all 17-Y One of the ſides nnd the Auple oppoſed 
1 che #12to. it, being' knowne, to finde the, 
ind' 61 | Baſe. ; Cay” 

Ye per- * TY 

found | WR 

ng the S the Sine of the Angle given is to the Sine of 
chancel of Athe fide given : ſo is the Radius to the Sine of 


the Baſe :' Andtherefore: | 
- Extend1be. Compaſſes, fins the Sine of. the Angle gie. 
A 4 ven 
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went the Sine of thegiven f1de : then if you apply that 
extent from 90 d. the movable point will fall upon the 
Sine of the Baſe. So in the Diagram of the ſixt Pro- 
bleme, A,being 23 d. 3o mn. and the fide B,(; 11 d. 
30 mn. the Baſe B,.A,will te found 30 d.o mn. 


PrOsB L. 15. 


One of the ſides and the Angle oppoſed 
wmnto it being knowne, to finde the 0+ 
ther oblique eAngle, | 


S the Co-ſine of the ſide given is to the Co- 
ſineof the Angle given ſo is the Radius to the 
Sine of the Anglerequired : And therefore, 


Extend the Compaſſes from the (o-ſine of the given 


fide, 10 the (o-ſine of the given «Angle: this done, that | 


extent being applyed the ſame way from the Radius, will 


cauſe the movable point to fall upon the Sine of the Angle Þ 
required. So in the Diagram of the ſixt Probleme, Þ 


the fide <A,(, being 27 d.54 m. and the Angle B,69 
d. 21 22. the Angle Awill be found 23 d.zom. 


PROBL, 16. 
One of the ſides and the Angle oppoſed 
ot þ it being knowne, to finds the 0+ 
ther fide, | 


S the Tangent of the Angle given is to the 


the 


= 


Tangear of the fide given; ſo is the Rgdivsro Þ 2: 


SIRE THER. 1. + 
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o the 


\ 


5 

gruen 
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Angle}! then 45 4. Extend the Compaſſes upon the Line of Tan- 
| gents downwards from 45 d.to the Tangent of the Angle 


| grven : then, if that extgnt be applyed the ſame way from 


emes 
B,69 


ofed 


Ee 0» 


p the 
[3145 tO 
the 
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the Sine of the fide required : And therefore, 
1. When neither the Angle nor fide given ex- 
ceeds 45 d+ Extend the Compaſſes downwards upon 1he 


| Lineof Tangents from the Tang-nt of the Angle grven, 10 
the Tangent »f the ſide gtvcn : 1h15 done, that extent being - 


applyed the ſame way upon the Line of. Sines from 90 d. 


! will reach to tbe Sine of the ſide required. . 


So in the Diagram of the fixt Probleme,the Angle 
A being 23 d. 3o m. andthe fide B, [5 11 4.30 7m. 


| the fide-A,( will be found 27 4d. s5 4 2m. 


-2, When the Angle and the fide given doeeach 
of them exceed 45 d. Extend the Compaſſes uport the 
Line of Tangents upwards from the Tangent of the Angle 


, given to the Tangent of the ſide given : then, if you ap- 
| ply that extent backwards _ the Line of Sites from 
Z 90d. the movable point wi 

* fede required. 


fall upon the Se. of the 


So in the Diagram of thie ſeventh Probleme, the 
Angle B being 66 4. 301. and the fide A, C,, 61d. 


; 53 mn. the fide B, (, will be found 544.28 mm. 


3. When the Angle is greater, and the fideleſſe 


the Tangent of the given ſide, the movable point will fa 
#pox a point,which upon the Line of Sines repreſents the 
Sine of the ſide required. " 

So in the Diagram of the fixt Probleme,the Angle 
B being 69 4.21 m. and thefide A, C, 27 d. 54 m. 
the fide B,/\;, will be found 11 4.30 mm. And hereob- 
ſerve, that examples of this 'kinde may likewiſe be 
performed by croſſe-wotke zthe extent of the Com- 


! paſſes being applyed backwards: For, having ex- 


tended the Compaſſes acroſle from 65 4. 21 2n. upon 
the Line of Tangents to 90 4.upon the Line of Sines, 
if you apply that extent backwards and acroffe from 


| 27 d. 54 m.upon the Line of Tangents,the movahle 
{ point will fall upon the Sine of 11 9. 30 71. the fide 
| required. D 3 ' _ PRUGW; 


PxOD it. I7. 


One of the fder and the Bu being 
knowne, to finde the Angle oppoſed to 
the ſame ſide, ps | oy 


"A S the Sine of the'Baſe is to the Radius; ſois the Þ 
LCN Sine. of the fide krnowne to the Sine..of the Þþ 
*_ _*Anglerequired : And therefore, | 

If you'extend the Compaſſes from the Sine of the Baſe 
#1t>9 © d: that extent bemg applyed the ſame wiy, will 
reach from the Sine of the gr?) fide unto the Site of 2be 
<Angle required. ,So in the Diagram of the fixt Pro-F 
bleme, B,.A, being 30 d. and the fide B,C, 11 d- 3oÞþ 


vi 


an. the Angle Awill be found 23 d..30, xt- 


One of the ſides and the Baſe being 
knowne, to finde the oblique eAnole 
adjacent unto that rae. I 


| C :S the Tangent of the Baſe is. to rhe Tangent of 
the [given fide ;:;ſo is. the Rudeys to ;the: Co- 
ſine of the :Angle required; And therefore, 

1. When neither the' Baſe ror the fide:given ex- 
ceeds 45d. .the.extent {ram the Tangent of the Baſet0 
the Tangent of the ſide given, being applyed the ſame way, 
will reach from9o d, to the Go-fine of the Angle re 
quired. ett 


&g 


N-ex- i 


aſſet 
2 WA)» 
le' res 


Genmetrie. 
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Soin the Diagram of the ſixth Probleme , the 
Baſe B, .A, being 3o 4. and the f1de <A,C, 27 d. 54 


* -n. the Angle A'will be found 23d. 30m. And in 
this caſc crofſe-worke may allo be uſed, if you ap- 
: ply the Compaſſes the ſame way they were ex- 


tended. - . 
2. When the Faſe and the fide givendoe each of 


} them excecd 45 d. The extent upwards from the Tan- 
gent of the Baſe tothe Tangent of the-given fidegbeti. g'ap- 
* plyed backwards, will reath from 90 &- to the (, WA» of 
| the Angle required. ; 


So in the Diagram of the ſeventh Probleme, the 


Baſe BA, being 74 d. 6 m and the fide 4, (61 d. 


53 mm. the Angle A will be found' 57 d.-47.m. How- 
beit-1n this caſe croſſe-worke hath no. place. - 

3. When the Baſe isgreater, and the fide-Jeſſe 
then 45 d. Worke 4s you were taught in'the-third Rale 
of the ſtxteenth- Probleme aforegoing. | 


PRrOBL. 19. 


Owe of the fides and the Baſe being 
 knowne, to finde the other ſide, 


S the Co-fineof the fide given isto the Radins; 
Av is the*Co-tinc'of the Baſe'to the Co-ſine of 
the ſide required : And therefore, 

The extent from the (o-ſrne of the fide given to 90 d. 
being applyed the ſaine way, will reach from the Co-ſine of 
the Baſe, to the Co-ſine of the ſide required. 

So in the Diagram of the ſixt Probleme the Baſe 
B,A, being 30-9. and the'fide-A,(\ 27 4:54 m- the 
de B,C,will be found 11-4.30 mm. 


PrkOB, 
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The two oblique Angles being hnowne, | 


to finde the Baſe. | 


' A S the Tangent of one of the Angles is to the 
"\ Co-tangent of the other Angle ; ſo is the Ru-Þ 
dins to the Co-fine of the Baſe : And there- F 


fore, 


d. The extent from the Tangent of the Angle leſſe then 
45 d. unto the (0-tangent of the other, will 


the fixt Probleme the Angle A being 23 d. 30. m. 


and the Angle B 69 4d. 21 #7. the Baſe 'B, A, will be n 
found 30 d. And here croſſe-worke may likewiſe be Þ 


uſed. 


ou have beene taught m_ the the third Re of the 16, 
Probleme aforegoing. 


 PrROBL. 2T. 


The two oblique Angles being knowne, 


to finde either of the fraes, 


$ the Sine of one of the Angles is to the Co- 

"A fine &f the other Angle : fois the Radins to the 
Co-fine of the ſide oppoſite to the Angle,whoſe 
Co-fige was taken : And therefore, ? 
| The. 


1. When one of the Angles given, and the com- y 
plement ot the other are each of them leſſe then 45 | 


reach from 
90 d. tothe (o-ſin: of the Baſe. So in the Dingram of Þ 


2.. When one of the Angles is greater, and the Þ 
- complement of the other leſle then 45 d. Proceed as Þ 


aP«5« Geometrie,  ; 
| Theextent from the Sine of one of the Angles given, to 
whe (o-ſine of the other, being applyed the ſame way, wik 
reach from 90 d.' to the (o-j1ne of the ſtde oppoſed 19 the 
E41gle; whoſe (o-ſine was taken. 
Soin the Drggramof the ſixt Probleme, the Angle 
being 23 d. 3o 7. and the Angle B 69d. 21 mn 


oO 


Fhe ſide A, ( will be found 27 d.5 4 mn. 


F | 
? —_—  — —7 


'Þ 3. Of Sphericall Obliquapgle 
Triangles. -- : 


; 


_—— 


J PrxoOzPx L. 22. 

J wo Ang le s and A fear oppoſed to one of 
them being knowne; to. finde.- the. fide 
| oppoſed to the other, 


EA Sthe Sine of the Angle ſubtended by the fide: 
knowne is tothe Sine of the ſame fide; ſois the. 
«Sine of the Angle liibrended by the fide requi-- 
d, to the Sine of 4 4k fide : And therefo: e,-- 
The extent from the Sme of the Angſt oppoſedto the 
de knowne, unto the Sin” of the ſame ſrde, being applyed 
be ſame way from the Sine of the Angle oppoſed to the 
de _ wall reach to the Sine of the fide ſo re- - 
red. 
So in the Dirgram of the ſixt Probleme,the Angle 
E being 38 d. 15 mm. the fide B, A, 30 d. and the 
ngle 4 23 &. 3o 7 the fide B, £> will be found 


18 d. 47 1. 
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Two ſides andthe eAngle oppoſed to onll 
of them being knowne, to finde thif 


Angle eppoſea zothe other ſiae. 


Aj the Sine of the fide ſubrending the Angle | 


knoine is to the Sine of the ſame Angle ; { 
isthe Sine of the fide ſubtending the Angl: 


required, to the Sine of that Angle: And therefore, i 


"The extent figm the Sine of the ſide ſubrending th 
«Angle knowne, 10 the Sine of the ſame Angle, being ap- 
wlyed the ſame way, will reach from the Sme of the (6d; 
Subrending the Angle required,to the Sme of that Angle 

Sa in the Diagram. of the fixt Probleme, RB, 4. 
_ 30d. the Angle E 38.d.15 m. and the fide 3, 
£, 18 
30 mM 


well acquainted himſelfe with the turnings and winging; 
of this Inſtrument, .that in the reſolution of moſt of 1 
1ſuing.Problemes #t will (I conceive) be onely neceſſary 1» 
produce the bare Analogy, withour annering either Rue 
or Example as heretofore, aud to referre the proper upp(i- 
cation thereof to ns farther indiiſtry and diſcretion. 


. PxoO3.| 


$ 


d. 47 m- the Angle-A will bee found 23 6 
The ftudious Reader bath by this time. (IT preſume) ſi 7 


ui pA 4s of Wed ws» WH @, ow Coin 
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FYGOEL. 24- 


| In avy of the Triangles anmnexed,the {des 
A, B, und A, FE, together with the 
eALngle Abring knowne, to finae the 
/ide B, E. 


fore, 

ng aj A 

he (i: 

Angle, , - : 

B, A N an obliquanele Tri- 

de 3, = when the termes 

236k © ropounded are two. p 


| fides and one Angle , or- 
rwo Angles and one fide, 
ps and yet the terme requi- ' 
red undiſcoverable by the 
two laſt. premiſed Pro- 
'E blemes, you are to con- WE | 
"E vett ſach a Triangle into two Redangle Triangles, 
by ſuppoling a perpendicular tobe ler fall froman 
he of the Angles upon his oppoſite fide, in ſuc 
ſort that rwo of the termes propounded may in one 
of thoſe ReRangle Triangles ſtill remaine given and ' 
intire.; for by this meanes all-the other pattsof ſuch 
a Trianglethus ganverteds may bereadily diſcoye- 
red by:the »Amilogies of Refangle. Triangles : And 
the perpetidicular thus imagined, wHll fall . within 
the. Triangle, When the Angles adjacent to the fide 
: | : upoR 


Bj 


-4 
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_=_ which it falls, are of one and the-ſame kinde* : 
r 


at is, both acute, or both abtuſe; but otherwiſe 
without the Triangle ; when thoſe Angles are of 
differing kindes, viz. the one acute and the other 
obtuſe, as plainly appeares by. the Triangles an- 
nexed, in which (having the ſides .A,B,and A ,E, 


as alſo the Angle: A propounded) to finde the fide 


B; E, uſe theſe Analegies following : 


7 


' 


$ 
: 
k 
fl 
F 


4 


1. As the Radius is to the Co-ſine of A 3 ſois the ; 


Tangent of A,B, to the. Tangent of A, C. 


2. As the Co-fine of «A;(; to the Co-fine of CE; Þ 


ſo is the-Co-ſfineof A,B, to the/Co-ſine of B,E. 


And here abſerve, that (ro come to the know- 
* ledge'of (,E,)in caſes that reſemble the. firſt of the Þ 
| Diagrams annexed, having found A, (, you areto þ 


dedud it ouv6f AE ; againe, in ſuch cales as are 
like the ſecond Diagram, A, E, ought to be ded» 


Red our of «AC; and laſtly, in thoſe that reſemble 


the third Diagram, A,C, and A, E; are tobe added 
rogether. 


PrOBL. 25. 


Ts the ſame Triangles, A, B,and A,E, : 


rogether with the eAngle A, being 


knowne, to finde either of the othey | 
eAngles, and namely (for example) | 


.the.cAvgle E, 


t. A Sthe Radivs tothe Co-fine of A; ſo is the 


A Tangent of A,B; to-the Tangent of A,C. 


2. Asthe Sine of C, F,to:the Sine of AC | 


$915 the Tangent of A, to the Tangent of E. 
P ROB Los 


S Aitalats) Vs 2 OK Fo DS 


p 3. . 
inde* |; 
rwiſe 
re of 
other 


Ss an-lt A,B, and B, E, together with A, being 


1,E,þ 
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I ProOBL. 26. 


fide) knowne, to finde AE, 

s the | Bn 
| 1.. A Sthe Ragdins tothe Co-fine of A; ſo. is the- 

CGE; - 4 XTangentof A,B, rothe Tangent of A,C. 

 " 2. As the Co-fine of A, B, to the Co-fine - 

_— of B, E; ſoisthe Co-fine of A, C, tothe Co-fine 
3 of GE. : 

fthe 

retoſt . | 

S Are þ \ . ; ® 

edu | PROBL. 27: 

mble | | = 

dded | A, B, a2d B, E, together with A, being 


| knowne, to finde B. 


1 | : 
? 1. A S the Radius tothe Co-fine of x4,B; ſo isthe- 
| "{ Tangent of A, to the Co-rangent of ABC. 


E, 7 2. As the Tangent oEB, E, tothe Tgngent 
Ing : of A,B; ſos the Co- 1e of ABC, to the o-fine 
| of CB,E. 

hey EDEN 
le) Þ REL 

Þ A, and B, together with A, B, being 
000 knowne, to finde either of the- other 
4G} þ des, and namely (for example) the 


I- As + 


EE Cs 


62: Geomeztrie. OCap.s. 
x. A S the Radius to the Co-fine of A,B; (o is the 
Tangent of A,to the Co-tangent of A,B,C. 
2. As the'Co-ine of CBE, te the Co-ſine 
of A,B,C; ſeis the Tangent of A, B, to the Tan- 
gent.of BE. _ 


PrOBL. 29. 


A, and B, topether with A, B, being 


kaowne, to finde E, 


I» A S the Radius to the Co-fine of A,B ; 1{o is the 


Tangent of A, tothe Co-tangent of <A,B,C: 
2. As the Sine of A,B, C,to the Sine of C, 
B,E ; ſo is the Co-ſine of A, to the Co-fine of E. 


PrxoO8 1. g6c: 


A, «ud E, together with A, B . brivg 
| kwowne,to finde ', © RS | 


1. A Sthe Rgdivs to the Co-ſine of 4; fois the- 


: A Tangent of (A,B, to the Tangent of A,C. 
2.. As the Tangent of E, to the Tangent 
of A; ſoisthe. Sine of A4,C,to the Sine of GE. 
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PxO3 IL. 31s: 


kwnowne to finae B.- 


I A3 the Radius rothe Co-fine of A,B : fo is the- 
A Tangent of A,to the Co-rangentiof .A,B,C. 

.-.. . 2. As the*Co-iine of 1A, tothe Co-finemf 

E: fois the Sin& of A,B, tothe: Sinepk CBE: 


EF hree ſides being knowne, I» finde of 
era Pn PTR 


Ari the three fides together , then from the 
halfe ſumme thereof ſubtra& the fide oppoſite 
. tothe Anglerequired : this done,theproportiors 
will be as followeth : | 
1. As the Radius 10 the © Sine of one of the ſides'in- 
cluding the «Angle required : ſo 15 the Sine of the other 
ſde including the ſame Angle, to a fourth Sine. 
' 2, As that fourth Sine 43 to the Sine of” the Dalfe 
ſumme of the ſides + ſo 45 the Sine of the difference be=- 
:wixt that balfe ſium, and the ſide oppoſed to rhe Angle 
required, to a ſeventh Sine, berwixt which and 90 d; 
(at the end of the Line of Sines) if you with your Com- 
paſſes diſcover the balfe diſtance,that point ſhall repreſent 
21to you an Arke, whoſe complement being doubled 1s the 
Angle you looke fore 
: $6in the Diagram of the 6. Probleme the ſide 4, 
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B, being 30 d. the ſide B,F, 18 4.47 7. and the fide 
A, E, 42 d. 51m. I demand the Angle B : The 
ſum of the ſides is 91d: 38 mm. halfc that ſum is 45 
d. 49 m. The fide A,E, being ſubtracted our of 


that halfe, there remaines 2 d. 58 mm. And there-, 


fore to diſcover the Angle B, proceed thus : 
Extend the Compaſſes upon the Line of Sines from 
90d. unto 3o 4d. then applying thar extent the ſame 
way,& upon the ſame Line from 18 4.47 m-the mo- 
vable point will fal upon 9 d.16 m.Agam,that point 
remaining there fixed, extend the Compaſſes ſo far 
that their other point may reſt upon 45 d. 49 m. 
this done, and that extent applyed the: ſame way 
from 2 d. 58 mm. will cauſe the movable point at la 
to fall upon 13 d 20 mm. whoſe halfe diſtance to- 
wards 90 d. willhappen upon a point repreſenting 
28 d. 42m. whoſe complement / (viz. 61 d.18 mm.) 
being doubled, amounts to 122 d.36 mn the quanti- 
ty of the Angle B required» 5 


PROB L.:336;.. 


T he three Angles being knowne, to finds 
any of the fides. ONES. 


| it in ſtead of--the, greateſt Angle, you take his* 
complement to 180 d.: the Angles convert them- 
ſelves into fides, and the. fides into Angles, and 
then (by conſequent) the operation will be the 
ſame with that of the laſt Probleme. . | 
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4 


4. Of divers other Geometri- 
call Figures. 


'J 
Þ 
4 


4 


ne 
-  — —— 
ne | | 
ar Pro: 34- The Diameter of a Circle being knowneg0 
N. finde the Cireumferense. 
yy : The extent upon the Line of Numbers from 1 
* tothe Diameter, will reach from 3. 142 to the Cir- 
2- | cunference. | 
s © Probl. 35. Tofindethe "a rs content- : 
.) EK The extent from 1 tothe Diamerer being twice 
1- [| repeated from .7854 will reach to the Content. O- 
[EF therwiſe thus: The extent upon the Great Line of 
© Numbers from 1 to the Diameter, will reach upon 
# the Meane Line of Numbers from .7854 to the 
* Content. Or yet thus : the extent upon the Great 
{ Line of Numbers from 1 to 7854 will reach upon 
. [FF the Meane Lineof Numbers from the Diameter to 
s& | the Content. Andin this manner may divers of the 
 inſuing Problemes be diverſified, which(as before) 
| T refer to the diſcretion of the Pracitioner- 
Probl. 36. To finde the ſide of the ſquare, which may 
I be n/ribed within the ſame Circle. 
S | Theextent from1 to-7071 will reach from the 
” [EE Diameter to the fideof the ſquare required. - 
1 ! ' Probl. 37. Having the Circumference, to finde- the 
CID Diameter: | 


* Theextentfrom 1 to.3183 will reach from the 
” Circumferenceto the Diameter. 

Probl. 38. To finde the ſuperficiall Content. 

} ' The extent from 1 to the Circumference being 
| twice repeated from 497958, will reach to the Con- 
rent. Or ,&c» Probl. 


| . \ 
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ProbL 39. Tofinde the ſide of the ſquare, which ma 
be inſcribed within it- 

The extent from 1 to the Circumference, ll 
reach from .225 1 to the fide of the fquare required 

Probl. 40. Having the Content of a Circle, to find 
the Diameter-« 

The extent from 1 to 1. 273 will reach from the 
Content to another Number, whoſe ſquare-root 
the Diameter required. 

Probl. 41. To finde the Circumference. 

Theextent from 1 to £2.57 will reach from th 
Content to another number, whoſe ſquare-root is 
the Circumfererice required. 

- 'Probl. 42. To finde the fide of the ſiuire equal 
1.20 7t. 

Extra@ the ſquare-root thereof -by the 1 2.- Prob, 
of: rhe laſt -Chapter,and: you haveyourdefire- 

/Probl. -43. The breadth of 'a long ſquare being given 
Ir Inch-meaſurcgand thelengrh in Foot-meaſurez1o finde 
the Content in: feet. 

The excent from 12 to the breadth in imches, will 
reach from the length in feet tothe Content-in feet. 
Or, ice verſa, the extent from 12'to' the lengthinſ 
feet, wall reach from the breadth in-inches to the 
Content an feet. 

Probl. 144. The breddt1h and !engily of -a "long ſquare 
being _— 00t=mea ſure, to fende the Conttent thereof 
17h yards. | 

The extent from 9 to:the breadth, will reach 
from the length to the Content in-pards. Or, &c. 

Probl..45. To finde the Content im ſingle: Perobes.. 

Theextent from 16:5 to the: breatflth, will reach 
_ the length to the content in ſingle 'Perches.Þ 

r, &c.. : 

Probl. 46. To finde :the ' Content in: ſquare-perebes, Þ! 
#therwi/e (m Architeure) called Poles. 1 

The extent from 27225 to the breadth; will reach ; 
trom the lengrh'tothe content. in Poles.'Or,&&c. | 
Probl. Þ 

I 


| 
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hich ma 1 Probl 47. The breadth aid length of a lotg ſyhare 
ce, will 017g grven in Perches, to finde the Content in cAcres- 

- el = The extent from 160 to the breadth, will reach 
I ©M from the lengthto the:content in Acres. -Or,&c- 

final probl. 48. The breadth and depth of a ſquare - Re- 

q Htangle ſolid, being given in Inch-meaſure,and thelength 


== " ” Foot-meaſure, to finde the content thereof in feet» 
! The extent from 22:20: the;breadthor depth. in 
Inches, being twice repeated from the length-in 
_— feet, will reach to the content in feet. Or,&c. 
wack Probl. 49. The breadth and depth of a Ret mng/e 


folid (not juft ſquare) being hnowne in Inch-meaſures 
- $7 ad the length m Foot-meaſure to finde the content in feet- 

£710 Einde (by the tenth Probleme of the laſt Chapter) 
the meane propottionall betwisr.the breadth and 


« Prov ihe depth; for" then, _ extent from 12 to or 
4:41 Meane Proportionall, being- twice -repeated from 
70 om the length Ln Ceet, ill 'xcach to the: content in 
Feet. | 

s. will Probl. 50. The breadth ad depth of a Reflangle iN 
n fer (not juſt ſquare) being knowne in Foot-meaſire,to finde 
oth inf! the Baſe or ſuperficies at the end thereof. 

t the) , The extentfrqm 1 to the breadrh,will reach from 


the depth to the Baſe required. 
Prebl..'5 1.. The Baſe and length of a Rettaygle ſolid 

being kaowne in Foot-meaſure, to finde the content-21t 

Feet. | | 

ual | Theextent from 1 to the Baſe, will reach from: 

:c. | the lengthro the content. HM 

- PPr6bl. :5 2. Having 'the Diameter of a Glinder, *10- 

each finde the Baſe. —_ IN Ch 162 

hes () © The 'Baſe of a'Cylinder being-a peife&t Circle, 

'E this Probleme may be reſolved 'by*the/3'5, afore- 


ſquart 
hereof 


'Þe5, g£1g- - ; . —_ , 7 
'Þ © Probl. 53. The Baſe -ard length of a Cylinder "being 
1Þ lnownes to finde-the content. ; | 

_ The extent from 1 to the Baſe, will .reach'from 

obt, | the lengrh tothe eonten Probl, 


£ 
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Probl. 54. Having the Axis of a Sphere, to findet| 
ſuperficiall content. : | 
The extent from 1 to the Ax, being twice ref 
peated from 3-142, will reach to the tuperficiaÞ 
content required. Or,&c. | F; 
Probl. 55. To finde the ſolid Content. 41 
The extent from 1 to the Axis, being thrice re! 
peated frem +5238, will reach to the ſolid Conte 
required. Or,&c. 


STATHSHASENTSAT! 
TS, ; 
The uſe of the Rule of Proportionſ 
in Aſtronomic, | | 


PrROB LL. I. OO 
By the Sunnes (hadow, to finde hu 
height. | 


He extent upon the Meane Line of Numbers, 

from the length of the Rules ſhadow to 'the 
._ © heighr thereof (held perpendicular to the Ho- Þ 
r1zon) will reach upon the Line of Tangents trom Þ 
45 d-to the Sunnes height required. M 
Probl. 2. The Sunxes greateſt declination, together Þ 
with his diſtance from the next Equinoftiall: point being (| 
knowne, to finde bis preſent declination. | | 
As the Radivs to the Sine of- the Sunnes diſtance 
from 
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4 6 rom the next EquinoRiall point; ſois the Sine of 
finde tiffthe Sunnes greateſt declination to the Sine of the 
Reclination required. 
vice ref} Probl. 3. To findethe right aſcenſion. 
2rficial} As the Radius to the Tangent of his diſtance, 
&c- ſois the Co-fine of his greateſt declination to 
the Tangent of his right Aſcenſion. 
rice ref Probl. 4+ The Sunnes greateſt declination, together 
onten{Þpith his preſent declination, being hnowne , 10 finde his 
Fight A Jun 
As the Tangent of his greateſt declination to the 
Bad, fois the Tangent of his preſent declination 
«2, Alto the Sine of his right aſcenſion. | 
Ov Probl. 5. The elevation of the Pole, together with the 
Suns declination being knowne, to'finde how long the Sun 
T:ſeth or ſetteth before or after the houre of ſtx. 5. 
= As the co-tangent of the Elevation is to the Ra- 
» is; fois the Tangent of the Sunnes declination 
f70Fto the Sine ef the aſtenſionall difference betweene 
the houre of fix,and the Sunnes riſing or ſetting, 
Z Probl.6. To Snde the Sunnes amplitude. | 
* As the Co-fine of the Elevation is to the Sine of 
. the Declination; fo is the Radis to the Sine of the 
Amplitude. | _ | 
 Þ Probl. 7. The Elevation of the Pole, the Sunnes grea- 
 bft declination, and his diftance from the next equino- 
zall point being knowne, to finde the Amplitude. 
As the Co-fine of the Elevation is ro the Sine of 
the Sunnes diſtance ſo is the Sine of: the Sunnes 
reateft declination to the Amplitude required. 
bers, W Probl. 8. When the Sunne is m the Equmofliall, by 
> 'the mowing the elevation of the Pole, to finde the Suns height 
; Ho- Ft any time afigned- | ; 
trom Þ As the Rndons to the Co-fine of the Elevation ; 


Lois the Sine of the Sunnes diſtance from ſix a clock 
zcthe! Fo the Sine of the height required- ; 
being Þ Probl. 9: The Elevation of the Pole, and the decling- 

| "ion of the $1 being knowne, 10 finde the Suns beight at 
_ Izbe houre of ſix. , As 
rom Þ 


As the-Radivs to the 'Sine'of the Latitude ; fo is 
the Sine of thedeclination to the Sine of the height 
required. 

Probl. 10. To finde the Sunnes beight at any time af- 
1gned. s 
Fe 1» As the-Radjus to the Co-tangent of; the, Ele. 
vation; ſo is the-- Sine of-the Sunnes diſtance.tron 
ſix, to the Tangent of an Arke, which being ſub. 
trated out of the Sunnes diſtance from the. Pole, 

ſay againe, -— 

2. As the Co-fine of. the Arke- found; is to the 

\Co-fine of the refidueof the Sunnes, diſtance fron 
the Pole; ſo 1s the-Sine-of the Elevatzon-to- the 
Sineof the height\required... * > Tet 

. Probl. 11. To finde-the time whey the Sun will bt 
due Eaſt and Weſt. Ny , 

As the Tangent of the Elevation to the Rad; 
fo is the Tangent of the Declination tothe Co-ſine 
of the koure from the Meridian. tar 3 | 

Probl. 12. To fide the Suns heights when he commeth 
to be due Eaft and wyeſt, | | 

Asthe Sine-of the Elevation-ro the /Radzus ; fo iy 
the Sine-of the declination to the:hejght required. Þ 
Probl. 13. To finde the Suns AFimuth at the hou 


of ſix. _ TE | 
As the Co-fine of the Elevation 1s to the Co- 
tangent of the Declination; 10 is the Radius to tht 
Tangen of the Azimuth from the Notth. part of 
the eridian-.: i ATTIRE TD! , 40 ; 
Probl. 1.4. The complement of Elevation, tbe Sunns 
dift-ynce from the Poley andthe complement of the Sug: 
beight being hnawne, 30 finde the Agimath. © 
aving added the three given. termes tagether, 
finde-the-difterence berwixrt their halfe ſumme and 
the Sunnes diſtance from the Pole': this done, thef 
Proportions will be as followeth : 2: 4M 
i. As the: Radjns to the Co-fine of the Bleyarion; þ 
ſis isthe Co-fine-of the-height to a fourth-Sine+; 2 
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3 foi} 2. As that fourth Sineis:to the Sine of the halfe 
eight Wumme 3 ſo 15 the Sine of the difference to a ſeventh 
Sine, whoſe halfe diſtance towards 90.4: will diſco- 
7er the Sine of an Arke, whoſe complement =—_ 
doubled is the Azimuth you look for. 


me aſ- 


e. Ele. Probl. 15. To finde the boure of the days 

fron Having added the three given termes together, 
g ſub-{s before, finde the.difference betwixt their halfe 
ole, |ſyJumme and the complement of the Suns height : 


his done, the proportzons will be theſe : 


” the i. As. the Radins. to the Co-fine of the Eleva-. 
£1 10n3 ſo-is. the Sine of the Suns diſtance from the 
-0- tif ole to afourth Sine. 


a:-As thatfourth Sine is to the Sine of the halfe- 
umme : ſo is the Sine of the difference to a ſeventh 
Sine, whoſe half diſtance.towards.90 d.. will diſco- 
er the Sine-of an Arke, whoſe complement being! 
doſing Koubled and converted into times. will produce the: 
Woure required, 


AE RE? BEE TW ZE VANE v3 
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ore7 he uſe of the Bule of PRAM 
_ Dialling. 


her. Probl... 1. Te make a direc+. Pelas 
hel | Dial. 


of the Plane for- the Meridian » and another 


tion; ; TJ affieried Pl Line drawne:in the: middle 
Linc 
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Line dravwne parallel unto it for ſome other honre, 
which may be deſcribed upon the Plane : I ſay, 

1» As the Tangent of that houre is tothe Radius 
ſo1s the diftance of that houre-line from the Meri. 
dian tothe height of the ſtile. 

2. As the Radius is to the height of the ſtile ; fo 
is the Tangent of any other houre, to the diſtance|i 
of the {ame houre from the ſubſtile. 

Probl. 2. A Meridian Diall. 

Having drawne a Line repreſenting part of th 
Axiz ofthe world towards a proper fide of thePlaneW' 
(according to his ſituation either Eaſtward or Welt 
ward) and afligned that Line for the houre of fix, 
the Proportions will fall out to be as in the forme 
Probleme; for, IN ONE >. 

1. As the Tangent of any houres diſtance from 
fix is tothe Radius; ſo is the diſtance of the houre 
upon the Plane from the Houre-line of fix, to the 
height of the ſtile. | 

2. As the Radins 1s to the height of the ile : ſo 
is the-Tangent of any other houres diſtance from 
fix, to the diſtanice of the ſame houre from the 
ſubtle. 

Probl. 3. An horizontall D:all. 

As the Radius to the Tangent of the hour given: 
ſois the Sine of the Elevation to the Tangent of they: 
hour-line from the Meridian. 

Probl. 4. A verticall Diall. 

As the Radiys to the Tangent of the houre : fo iti 
the Co-fine of the Elevation to the Tangent of thi 
Houre-line from the Meridian- 

Probl.5. Averticall Inclining Dial. | 

Having found out the Elevation of the Pole 
bove the Plane, according to its inclination, the 
Proportion will be this: 
_ Asthe Radixsto the Tangent of the Houre : off 
15the Sine of the Elevation above the Plane, to the 
Tangent of the Howe-line from the Meridian, 

x zobl.þ 
| 1 
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onure,þ Probl.6. W- vertical Declining Dyall. 
Y, 1. As the Radivs to the Co-tangent of the Ele- 
adiusFration : fo is the Sine of the Declination to the 
MeriſfTangent of the Subſtiles diſtance from the Meridian 
of the Place. 
e; {of 2. As the Radius to the Co-fine of the Declina+- 
Lanceſion : 1o 5s the Co-ſine of the Elevation to the Sine 
ff the Stiles height above the Subſtile. 
J 3, As the Sine of the Elevation is to the Radius » 
F thefſWo is the Tangent of the Declination to the Tan- 
2laneMWent of the Inclination of the Meridian of the 
Weſt-{Plane to the Meridian of the Place. 
of ſixff 4 As the Radivs to the Sine of rhe Stiles heighe 
ormet|bove the Subſtile : fois the Tangent of the Anvle 
xt the Pole comprehended -betweene the . home 
 fronſ@iven and the Meridian of the Plane, to the Tan- 
houreFWent of the Houre-lines diſtance from the Subfttile. 
to thef Probl. 7. A Meridian Inclining Dyall. 

1. As the: Radins to the Tangent of the Eleva- 
le : ſoffion : & is the Sine of the Inclination to the Tan- 
» fromPFent of the Subſtiles diſtance trom the Meridian. 
m thei 2. As the Radins is to the Sine of the Elevation : 
Þ is the Co-fine of the Inclination to the Sine of 
—_ [eſtiles height above the Subſtile. 
1ven:'B 3.As the Co-ſine of the Elevation is to the Radi- 
of theſiys: fo is the Tangent ofthe Inclination,to the Tan- 
ent of the Inclination of Meridians. 

'K 4- As the Radins isto the Sine of the Stiles height 
© ſo bovethe Subſtile : ſois the Tangent of the Angle 
of the the Pole, to the Tangent of the Houre-lines di- 
ance from the Subſtile. 
Probl. 8. 4 Polar Declining Dyall. 

ole 24 1. As the Radizs tothe Sine of the Declination : * 
n, the is the Co-fine of the Elevation to the Co-fine of” 

e Arke comprehended between the Horizon and 
he Subſtile. | 
ro the 2. Asthe Radins to the Tangent of the Declina- 
Ne Eon : ſois the Sine ef-rhe Elevation to the Tan- 
Probl. E . FEE 

jy D 
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gent ofthe Inclination of Meridians, which being 
converted into time, ſheweth how many houres the 
—_—_ ought to be placed from rhe Houre-line 
of 12. 

3- As the Radivs isto the Tangent of the houresÞþ 
diſtance from the Subſlile : fo are the parts of the 
heighr of the Stile,' tothe diſtance of the SubſtileſM 
from the Houre-line required, meaſured by a Scale 
of like parts. 

Probl.9. A Declining inclining Dyall. 

1. As the Radius to the Tangent of Inclination 
to the Horizon : ſo is the Co-{ine of Declination 
to the Tangentof the Arke of the Meridian of the 
Place intercepred betweene the Horizon and tht 
Plane, which being compared with the Elevation 
of the Pele, thediſtance of the Pole from the Plan; 
may be thereby readily diſcovered. 

2, As the Radirs is to the Sine of Declination 
from the Verticall : ſo is the Sine of Inclinartion to 
the Horizon, to the Co-fine of the Inclination t: 
the Meridian- 

'3- As the Rad is to the Co-fine of Inclination 
tothe Horizon : ſo 1s the Co-tangent of Declina 
tion to the Tangent of the Arke of the Plane mte: 
cepted betweene the Horizon and the Meridian 
the Place. | | 

4. Asthe Radius is to the Sine of the Tnclinatio d: 
to the Meridian : fo isthe Tangent of the Poles d 
ſtance from the Plane, ro the Tangent of the SuWuz 
Riles diſtance from the Meridian. th 

5. As the Radius isto the Poles diſtance fron tc 
the Plane: ſo 1s the Sine of the Inclination to tha :/ 
Meridian, to the Sine of the Stiles height abort 
the Subſtile. | | be 

6. As the Co-fine of the Poles diſtance fromth 
Plane is to the Radins : fois the Co-tangent of til ut 
Inclination tothe Meridian, to the Tangent of tf 7 
Inclinatien of Meridians. . mn ; 
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_ Pole , to the Tangent of the Houre-lines diſtance 
| from the Subſtile. 
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-. As the Radivs is tothe Stiles heightabove the 
Subſtile : ſo 15 the Tangent of the Angle at the 
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Cas. VII. | 
The tfe of the Rule of Proportion its 
Geographie, 


Probl. xz. Two places being prepoun- 
ded, which differ onely in Latitude, 


to finde their diftance, 
the ſame Metidian, and upon the ſame 


'V 

ide of the EquinoRiall 3 Subtratt the 
eſſer Latitude out of thegreater z that done, the remain=- 
der 18 the diſtance required. 

2. When one of the places Dar is ſituate 
upon this {ide rhe EquinoRQtiall, and the other upon 
that, and yet bothunder the ſame Meridian, as be- 
tore : (Adde the two Latirudes together; this done, 
their ſum 15 the diſtance required. | | 

Probl.2. Twop/aces, which differ on:lyin Longitude, 
beg propounded, to know their diſtance. 

1. When the Places are both of them ſituate 
under the EquinoRiall : Szbtrat the leſſer longitude 
ont of the greater ; this done, the remainder is the di- 


ſtancerequared. : 
E 2 2, When 


Hen the two places are ſituate under 


o-age8 : 
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2. When the places are ſituate under ſome pa-F 
rallel betwixt the EquinoRiall and one of the 
Poles : Then, 4s the Radius i5 10 the Co-ſine of the com.- 
mon Latitude given » ſo 45 the Sine of halfe the diffe- 
rence of Longitude to the Sine of halfe the diſtance. 

Probl.3. Two places being given, which differ both in 
Longitude and Latitule, to finde their diſtance. 

1- When one of the places is ſituate under the 
Equino&iall, and the other towards one of the 
Poles : Then, As the Radius 35 to the Co-ſine of thi 
difference of Longitude : ſoi4 the Co-ſine of the Latitud: 
Liven, te the Co-ſme of the diftance required. : 

' 2. When both places are without the Equino- 
Qiall, and towards one of the Poles : Then, As the 
Radius is to the Co-ſine of the difference of Longitude: 
ſo1s the Co-tangent of the leſſer Latitude to the Taxgen 
of another Arke, which being ſubtracted out of the 
complement of the leſſer Latitude, retaine the Ark 
thereofremaining, and ſay againe, As the Co-ſrne of 
2be Arke found 143 to the Co-fine of the Arke remaming! 
Fd is the Sine of the leſſer Latitude to the Co-ſrne of thi 
diftance required. ; 

3- When both places are withour the Equino- 
Qtall, and one of om ſituate rowards the North 
Pole, and the other rowards the South : ſay thus 
«As the Radius 35 to the Co-ſine of the difference of Longi- 
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zude : ſo15 the Co-tangent of one of the Latitudes, 10 11 x 


Tangent of another Arhe, which being ſubtraRed out 
of the other Latirude,and 90 d. added together: ſay 
again, As the Co-ſine of the Arke found is to the Co-fi 
of the «Arhe remaining + ſo 15 the Sine of the Latitua 
firſt raken, t0 the Co-ſane of the diſtance required. 


F-4 
G 
| 
; 
C A il # 
B 
« 


| Cap.9. MNavigation. _ 


mRdAR2808 2ncapeaenca 
Way”. IX; 


= The wſe of the Rule of Proporti- 
i 08 18 Nawvigation, | 


; Probl. 1, The Latitndes of two places 
| being knowne, to fiade the Meridio- 
FP ral difference. 


: 1.\y7 Hen one of the places is fituate under the E- 
- YY quinoRiall, and the other without : The de- 
grees and decimall Minutes found upon the Scale 
4 of Equall parts at the pot, where that other Latitude 4s 
} repreſentcd upon the Scale of Latitudes, are the Meri- 
dionall difference required. | 
2. When one of the places have Southerly, and 
the other Northerly Latitude : Extend the Compaſ- 
| ſes 4port the Line of Latit#des, from the beginning of 
that Line 10 the leſſer Latitude : that done, 1f you apply 
{ that extent pon the ſame Line, and the ſame way from 
 thegreater Latitude, the movable point will diſcover up- 
on the Line of Equall parts, the Meridionall difference 
5 deſrred. 
; ” When both places have Northerly or Seu- 
 rherly Latitude ; Extend the Compaſſes #pon the Line 
* of Latirudes from one of the Lavitudes to the other e this 
| E 3 oiiey 
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done, if you appiy that extent from the beginning of th, 
Line, the movable point will ſhew you upon the Scale of 
Equall parts the Meridionall difference you looke for. 

Probl. 2. The Latitudes of two places together with 
their difference of Longitude being knowne , to finde the 
Re#mbe diretfing from the one to the other. 
| As the Menidionall difference is to the difference 

of Longitude : ſois the Radius tothe Tangent of 
the Rumbe : And therefore, 

The extent upon the Meane Line of Numbers ſron 
2be Meridionall difference to the difference of Longitude, 
will reach upon the Line of Tangents from 45 d, to the 
Tangent of the Rumbe. 

And zote here, that in this ProbIeme and the Iike, 
you may make uſe of the double Scale, placed upon 
the laſt Lineofthe Rule of Proportion, at the end 
of the Scale of Inches : viz. (if need be) for the 
more '{peedy-reduGtion of the Sexagenary Minutes 
of the Longitude intq Decimalls, & contra : to the 
end pu may by that meanes the more readily work 
by them upon the Meane Line of Numbers. 


Probl. 3. By both Latitudes and Rumbe to findeth: 


diſtance upon the Rumbe. 
As the Co-ſine of the Rumbe to the true diffe- 


rence of Latitudes : ſo is the Radius to thediſtanceÞ 


required : And therefore, 


Extend the Compaſſes acroſſe from the Co-ſine of the ; 


Rumb (found upon the Line of Sines) to the true diffe- 
rence of Latitudes (found upon the Meane Line of Num- 
ters:) this done, if you apply that extent the ſame wa) 


and acrofſe from 90 d- upon the Line of Sines, the me-| 


wablepomt will ſhew you upon the Meane Line of Num- 
bers Po Degrees and Decimall Minutes) the diftance re- 
quired. | ; 

Probl.4- By both Latitudes and Rumbe, 10 finde thi 
difference of Longiucle. 

As the Radius to the Tangent of the Rumbe : 
ſo is the Mcrid:onall difference of the Latitudes 


Pf bj ver (; 


ro : 
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J :othc difference of longitude required: And therfore 
Y The extent upon the Linc of Tangents from 45 d- ta 
8 the Tangent of the Rimbe, will reach ttpox the Meare 


rs 

r with Line of Numbers from the Meridionall difference of 1he 

ide th -1iitudes to the difference of Longt!de required. 
 Probls5. Byboth Latitudes and d:lance to finde the 

rence Rum. 

ent of® As the diſtance is to the true difference of Latt- 

=» | tudes: foisthe R2dins tothe Co-fine of the Rumb: 

5 fron And therefore, 

rude fr Thecxtent upon the Meane Line of Numbers, from the 

to th diſtance to the difference of Latitudes, will reach wpont 
the Line of Sines from 90 d-to the Co-ſine of the Rumb. 

> like, © Probl.6. By one Latitude, Diſtance, and Rumbe, 10 

upon} finde the other Latitude. 

e endif} As the Radns to the Co-fine of the Rumb : o is 

r the} thediſtance to the true difference of Latitudes: And 

nuts |} therefore, 

othelſ® The extent wpon the Line of Sines from 90© d- to the 

work | Co-ſrne of the Rumbe, will reach upon the Meane Line of 


; Numbe.s, from ibe d lance to the triC difference of - I Mb 
dethÞ 1#des. 

: F:obl.7. The Latitides and difference of Longitude 
cf two places being knowne, to ſaile by thegreat circle from 
the one 10 the other. | 


® 
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In the Triangle .A, B, C, let A repreſent S. Cr: 
floph:rs, C,the Lizard, B, the Notth Pole, A,B,theÞ 
complement of the Latirude of 8. Chriftophers, v1; 
74 d. 30 1m. B, C the complement of the Latitude 
of the Lizard, 40 d- o 3n. and (A,B,C, the difference} 
of Longitude, 68 d.3o m Now therefore to ſtecre iff 
conrſe from A to Calonght the Arke A, C proceed: 
thus : : 
1. By the 24and 25 Problemes of rhe fift Chap. 
rer findethe fide AC, as alio the Angles .4,and c. 
2, By the 22 of the ſame Chapter finde the per-F 
__ B, F,cutting the fide A, C, at rightÞ3 
Ancles. J 
3. By the8 of the ſame diſcover the Angle 4, 
B,1, and by the 9 the ſide AL : 
4. Leſſening the Angle 4A,3,1, two, five,or ten 
degrees, as you ſhall ſee cauſe, (for example, by the Þ 
Angle A,D,d,) by the knowledge of the Angle d, 
B, I, and ofthe ſide B, 7, finde by the 11,12 and Þ* 
1.3 Problemes of the ſame 5 Chapter, the. Baſe B, 4, Þ 
the ſide 4, I, and the Angle B, d, 13 and fo procee- Þ 
ding to doe the like at the points e f, g, and h, you Þ 
may thereby diſcover the ſeverall diſtances betwixt Þ 
int and point , the ſeverall Latitudes ar thoſe Þ 
points, and the ſeverall Angles, according to which Þ 
you are todire@ your courſe : For at firſt, from 4 
you areto ſteere according to the Angle B,A,Z,un- 
till you ſhall have ſailed ſo many Leagues as an- 
ſwer to the diſtance betwixt .A and 4: and then 
from d, according to the Angle B, d, 1, untill you 
ſhall arriveat the point e, according ta the number 
of Leagues that dand e are diſtant the one from the 
ther : and ſo conſequently of the reſt in their order, 
untill you fhall atraine the point 7, from whence you 
are to ſteere full Weſt rowards C, the Angle B,7,C, 
bcing a right Angle,%Xe, 


C a; 


p.o | Cap.10. Gazing of Veſſell, 81 
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eperf| The uſe of the Rule of Proportion 
r12htÞs © . 
"P17 the gaging of Veſſel. | 


; Probl. tr. The trae content of A ſolid 
y he þ Meaſure being knowne, to finds the 


ple d, 

2 and Þ' Gage- point of the ſame Meaſare, 

ocee- | 
> you FFF" He Gage-point of a ſoli4 Meaſure is the Dija-. 
twixt $1 4 meter of a Circle, whoſe ſuperficiall content 


thoſe Þ! is equall to the ſolid content of the ſame Mea- 
hich Fare : {© the ſolid content of a Wine-gallon(accor- 
m A Fading to Wincheſter meaſure) being 231 Cube-inches, 
T,un- {Wt you conceive a Circle ro containe ſo. many inches, 
s an- {yon ſhall finde (by the 40 Probleme of the 5 Chap- 
then cr) the Diameter thereof to be 17.15 : For, 

Iyou ÞB As 145to 1.293 :ſ015231 10 294-1,whoſe Square- 
mber ro: (by the 12 Probleme of the ſame Chapter) 3s 17. . 
n the [1 5, the Gage-point of W me-meaſure. 

rder, { Thus likewiſe may you eafily diſcover the Gage- . 
> you [point of Ale-meaſuze, an Ale-gallon (as it hath. 
Abcene of late diſcovered )-containing 288 Cube- 
inches: For, 

As 1151014273 » ſo35288 10 366.7, whoſe ©qtare- 


> Fs 5 Ard 


82 Cagingof Veſſell; Cap.10. 
; Ard (indeed) 288 Cube-inches ſeeme to be the 
moſt probable content of an Ale-gallon, being the 
fixt part of 1728, whichis the number of Cube- 
inches contained in a Cube-toot. For ſo (accor- 
ding to that account) a Cube-foot containes juſt 
ſix Gallons, and the Gage-point of Ale-mealſure 
(by reaſon of the foile ard waſte) exceeds thar of 
Wine-mealure juſt rwo Inches. | 
After the ſame manner alſo may you diſcover the 
Gage-point of any foraine Meaſure whatſoever, i 
andafterwards by that meanes come to the know-þ 
tedge of the true content of their Veſſell, according Þ 
tro the Meaſures uſed amongſt them, as will plainly | 
appeare by that which ſhall hereafter bee taught 
for the diſcovery of the contents of Wine and Beer- 
veſſell according tothe Engliſh Mealures. ; 
- Now from that which is abovelaid doth neceſſa- 
rily follow this Corollary : when the Diameter of i 
Cylinder in Inches 15 equall to the Gage-point of any mea-Þ 
ſure (given likewiſe in Inches) every Inch in the length 
thereof containes one Integer of the ſame meaſure ; So in 
a Cylinder having 17. 15 Inches diameter, every 
Inch in the length thercof containes one intire 
Wine-gallon : and in another having 19.15 inches 
diamerer, every Inch thereof containes one Alc- 
gallon,&c- k 
Probl. 2. 1: a W ine or Beere veſſell, the Diameters at 
the Head and Bongue being ;nowne, to finde the equated _ 
Diameter. | 
Extend the Compaſſes upen the Line of Inches fron 
the Diameter at the Head, tothe Diameter at the * 
Bongue : then applying that extent from the begin | 
ning of the ſame Line, and obſerving there the dif. 
ference betwixt the two Diameters, (one of the 
pony remaining ſtill fixed at the beginning of that 
ine) cloſe the Compaſſes till the other point may 
fall upon ſo many parts of the Gage-line, as the dif- 
ference betweene the two Diameters amounts unto 
np 
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Cap.10. Gazing of Veſſell, 837 3 
in Inches : this done, and that extent applyed 
trom the Diameter at the head towards the Dia- 
meter at the Bongue, will cauſe the movable poinr 
to fall upon the equated Diamerer you look for. 
Example, The Diameter at the head being 18. 3 


Z Inches,and that at the Bongue 21. 5 Inches, I de- 


mand the equated Diameter. Firſt, extending the 
Compaſſes upon the Line of Inches trom 18. 3 In- 
ches to 21. 5, and then applying that extent from. 


E the beginning of the ſame Line, I finde the mo- 


vable point to fall upon 3. 2 Inches, viz. the true 


; difference of the two Diamercrs : Now therefore 


if ſtill Keeping one of the points of the Comp aTes 


fixed at the beginning of that L ne, I cloſe them 


til the other point may fal at 3.2 upon the Gage line, 
& after apply that extent from 18.3(the Diameter 
at the Head) the movable point will at laſt fall 
upon 20.54 Inches, the equaied Diameter required. 


} And by this meanes your Veſtell, which before was 
{ in ra't of an Ovall forme and irregular, is now re- 


duced into a perfe& Gl:nder. | 

Probl. 3. The equated Diameter and lengih of « Wine 
07 Beere veſſell being given in Inches, 10 finde the content 
thereof 1 W ine-meaſure. : 

The extent upon the Line of Numbers from 17. 15 
{the Gage-point of Wine-meaſure) to the e72:41ed 
Diameter, being twice repeated from the length, 
will reach ro the content in Wine-gallons. 

Probl 4. To yo the Content in cAl--mcaſtres 

The extent from 19-15 (the Gage-point of Ale- 


| meaſure) to the equated Diameter, being twice re- 


peared from the length, will reach ro the content 
in Ale-gallons. 

Probl. 5. Aaving the length and the two Diameters 
at the Head and Bongue, together with the equated Di -- 
meten and Content of a Veſſcll, out of which ſo mucy and 
no move of the liquor is drawne, that the ſtperfictes there - 
6 may cut ſome part of the head ; to fiude the true quan - 
tuty ef the remainder. . | Dedus! 


F. $4 Garing of Veſſel. Cap.10 | 


DeduQt halfe the difterence of the Diameters at 
the Head and Bongue, our of the diſtance inter- 


cepted between the Bongue & the.ſuperficies of the Þ 
liquor, ta-the end you may thereby diſcover whete Þ 
the liquor within the Veſlell cuts the head, accor- 


ding to Which draw a Line with Chalke (or other- 
wite) upon the Head, then having drawne ano- 
ther Line parallel to the firſt, and of like diſtance 
from the other oppoſite fide of the Head,you have 
in the middle of the Head betwixt thoſe two Lines 
a Segment of the Veſſel] marked out, and likewiſe 
two other Segments, the one above and the other 
below that middle Segment : after this,taking the 
length of one of thoſe parallels in Tach-meaſure, 
the equated Diameter of the ſuperficies may be thus 
found out upon the Rule : 

The extent from the Diameter at the Head to the equa- 
ted Diameter of the Veſſell, 'will reach from the length of 


i 


one of the Parallels to the equated Diameter of the ſu- 


perficies. 

Then having diſcovered(by the 2 Probleme afote- 
going) the equatcd Diameter of thoſe two other 
equated Diameters, finde (by the 1o Prob/eme of the 
4 Chapter) the meane proportionall between that 
third equated Diameter and the diſtance betwixt 
the two Parallels: This done, make nſe of that 
meane proportional, as an equated Diameter of the 
middle Segment, and then finding by one of the 
two laft Problemes (according to the queſtion pro- 


pounded) the content thereof in Gallons, &c. de- | 
du& thar content our of the whole content of the | 


Veſfſell : All this performed, when the veſſel 35 above 
halfe full, the content of that middle Segment and 
halfe that remainder being added rogerher, is the 
content you looke for. But, when the weſſell 35 not 
halfe fait, halfe that remainder is the content de- 
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TIFF FEFLIE TILES: 
C AP, XI. 


The uſe of the Rule of Proportion 
in Military Orders. 


Probl.1. A ny nuember of Souldiers be- 
ing propotnded, to order them into a 
ſquare battaile of men, 


| Fene the 13 Frobleme aforegoing)the ſquare- 
root of the number given : For, looke how 
much that root ſhall happen to be, ſo many 
Souldiers ought you to place in Ranke, and ſo many 
likewiſe in File, to make a ſquare Batraile of men. 

Example, Let it be required to order 573 Soul- 
diers inta a ſquare Battaile of men : the Square- 
root of that number is 23-94 : and therefore you 
are to place 23 in Ranke, and as many alſo 1n File: 
For Fra&ions ate not conſiderable in queſtions that 
concerne Military Orders. 

Probl.2. Any number of Souldiers being propmunded, 
10 order them into a double Battaile of men : v1. whieh 
may have twice ſo many in Ranke as 11: File. 

inde out the Square-root.of halfe the number 
iven : for that root is the number of Souldiers to 


ic plackd in File +, and ſo many more ought ro be 
placed 


"$86 MilitarieOrders. Cap.1r, 


placed in Ranke, ro make up a double Bartraile of 
Men. 

Example, 1342 Souldiers being propounded to be 
put into that order : I finde 26, &c- to: be the 
Square-root of 67 1 (halfe the number propounded) 
and thereupon conclude that 26 ought to be placed 
in File, and 52 in Ranke, to order ſo many Soul- 
diersinto a double Battaile of men. 

Probl. 3. Any number of Souldiers bemg given, t6 
order them into a quadruple Battalle : viz. ſuch as may 
have foure times ſo many in Ratthe as 11 File, 

Here the Square-root of the fourth part of the 
number given will ſhew the number to-be placediin 
File, and foure times ſo many ate to be placed in 
Ranke. 

So 2048 Souldiers being offered to be put into 
that order, 22 are to be placed in File, and 858 in 
Ranke. For, the fourth part of 2048 is 512, whole 
Square-root 1s 22, &Cc. 

robl.4. Any number of Souldters being given, toge- 
ther with their diſtances in Ranke and File, to order them 
into a Square Battaile of ground. | 

Extend the Compaſſes upon the Meane Line of 
Numbers, from the diſtance in File to the diftance 
in Ranke: this done, and that extent applyed the 
fame way, and upon the ſame Line from the num- 
ber of Souldiers propounded, will cauſe the mo- 
vable point to fall upon a fourth number , whoſe 
Squate-root appearing at the ſame point upon the 
Great Line of Numbers) is the number of men to 
be placed in File : by which if you divide the 
whole number of Souldters, the Quotient will ſthew 
the number of men to be placed in Ranke. 

Example, 2500 men are propounded to be ordereg! 
mto a ſquare Battaile of ground, in ſuch fort that 
their diftance in File being ſeven foot, and their 
diſtance in ranke three foot, the ground whereupon 
ehey ſtand may be a juſt ſquare ; To reſolve this 

| queſtion; 


| l 

- Line of Numbers downwards from 7 to 3 : then(be- 
: cauſe the fourth number ro be found in all likeh- 
| hood will confift of foure figures) if youapply rhar 
| extent the ſame way from 2500 in the 6 

} the ſame Line, the movable point will fall upon 
| the fourth number you looke tor, where alſo you 
! may obſerve 32, &c. upon the ſecond part of the 
| great Line of Numbers, which arc the number of 
mzn to be placed in Filez againe, if letting that 
| pointof the Compaſſes remaine fixed there, you 
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ieſtion, extend the Compaſſes upon the Meane 


part of 


cloſe them till the other point may reach croſſe- 
wiſe to 1 at the beginring of the firit part of the 
ſad Great Line of Numbers, that extent being ap- 
plyed the ſame way (viz- downwards and acrofſe) 
trom 2500 upon the ſame great Line, the movable 

oint Will fall neere 76, &c. which are the niniber 
of fouldiers to be placed in Ranke. 

Prebl.5. Any number of Souldiers being propounded, 
to order them in Ranke and File according to the reaſon 
of any two numbers given. 

This Probleme 1s refolved much after the ſame 
manner that the laſt was : For, 

As the proportionall number given for the File 35 to 
that given for the Ranke : ſo 15 the number of Souldiers 
to a fourth number, whoſe roote 1s the number of men to 
be placed in Ranke, by which if you. divide the whole, the 
qutotient 15 the number to be placed in File. 

So if 2500 ſouldiers were to be martialled in ſuch 
order, that the number of men to be placed in. 
File might beare ſuch proportion to the number of 
men to be placed in Ranke, as 5 beares to 12 : I ſay 
then, as 5 isto 12, ſo is 2500 to another number, 
whoſe root is 77, &c- viz-the number of men to be 
placed in Ranke, by whichif the ſame 2500 be di-- 
vided, the quotient will be 32, &c- the number of 


mento be placed mn File. 
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The uſe of the Rule of Proportion | 
zn queſtions that concerne Intereſ: | 
and Annuities, 


Probl.1. A ſumme of Money being for- 
borne for a certaine time, to finde how 
much it will be angmented at the ex- 
piration of the ſame time, accounting 

Intereſt upon Intereſt according to a 

certaine rate propounded, 


$ Jes extent upon the Line of Numbers from 
00 l. to the aggregate of 1001. and the rare 
added rogether, being repeated the iame way 
from the ſumme given, ſo many times as there are 
yeares in the queſtion, will at laft cauſe the mo- 
vable point to fall upon the Principall increaſed 
with the Intereſt,according to the forbearance and 
rate p: vpounded. 
_ Example, I defire to know how much 273 l. be- 
ing to: oorne for 5 yeares will be increaſed ar the 
© EXPLIAtion of thoſe yeares according to Intereſt up- 
O11 


q Cap.12., Annuittes. $9. 


2 on Intereſt, and the rate of 8 /. per centum : Extend 
7 the Compaſſes upon the Great Line of Numbers 
27 from 100 to 108 ; This done, if that extent be re- 
7 peated. hive times from 273, the movable pojnr 
will ar Jaſt fall upon 402. 1 (viz. 4021.25.) the 
? Principall augmented with the Intereſt for the for- 
bearance of thoie five yeares- 

! Probl.2. A ſumme of Money being due at a time to 
1 come, to finde what it vs worth in ready money. 

} This 1s the Inverſe of the laſt : For here, if you 
1 apply that extent backwards from the number pro- 
pounded, ſo many times as there are yeares in the 
# Queſtion, you ſhall have your defire. 

| Example, 402 1.2 s. being due at the end of five 
! yeares yet to come , I defire to know how much 
that ſumme is worth in ready money accordingTto 
” therate of 8 !. per centum : Extend the Compaſſes 
t from 100 to 108, as before : And then, if you ap- 
” ply that extent five times downwards from 402. 1, 
/ the movable point will at laſt fall'upon 273 lt. rhe 
value of 402.1, in ready money. | 

 Probl.z. Ayearly Rent or Ann#ity being forborne 4 
, eetaine number, of yeares, 10 finde what the arearages 


3 
1 _ will amount unto according to anyrate propotn- 
I; Aer. 
* Firſt diſcover the Piincipall that anſwers to the 
z Rent or Annuity in queſtion, then finde unto what 
© ſumme thar Principall will be augmentcd (accor- 
| ding tothe given rate) at the end of the terme pro- 
{ pounded : This done, if you ſubtra&@ the ſame Prin- 
©} cipall ont of that fumme; the remainder is the ſum 
| of the arearages you looke for. 
Example, a Rent or Annuity of 12 1. per 4y4m be- 
$ ing forborne 16 yeares, what will the arearages 
thereof amount unto, they being conceived to 1n- 
{ creaſe (as they grow due) after the rate of 8 /. per 
E cent4m ? Here firſt, to finde the Principall that an- 
E vers to 12 7). ſay thus : IF 8 /. hath 100 |: for his 
| | Princt- 
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Principall, what ought 12 !. to have for his ? the 
anſiver will be (by the 4 Probleme of the 4 Chapter) 
1501. Having thus diſcovered the Principall of 
121, viz- 150+. I tinde (by the firſt Probleme of this 
Chapter) that the tame 150 |. being forborne 16 
yeares will amount (after the rate of 8 [per cent) 
to F513. 9, that is 513 1.18 5s. Now therefore if 1 
dceduR 1501. (the correſpondent Principall to the 
Annuity given) out of 5131. 18 s. the remainder, 


wit. 363 |. 18 5. is the ſumme of the arcarages re-f 


uired. 
Probl.4. A yearly Rent or Annuity being propoun:- 
ded, to finde what it 1s worth it ready moneys 
Firſt finde what the arearages thereof amount 
unto at the end of the terme propounded, and then 


what thoſe arearages are worth in ready money, Þ 
which ſhall likewiſe \be the required price or value 


of the Rent or Antwity propounded. 

Example, what way a man which 1s deſirous to 
lay out his money after the rate of 8 1. per centum 
afford to give for a Leaſe of 12 l. per annum, that 


hath yer 16 yeares in being ? T-finde (by the laſt Þ 


Probleme) that the arearages of 121. per num, be- 
ing forborne 16 yeares, amount then unto 363 |. 
x18 5.0r 363. 9, and I findelikewiſe (by the ſecond 
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Probleme aforegoing) that the ſame 363 |. 18 s. i; 
worth in preſent money 106.2, or (which is all one) þ 


106L 4 s. I conclude therefore that the value of 


the Leaſe propounded (at the rate of 8 L. per cen-i 


1m) is 1061. 45. 

Here, when the terme of the Annuity begins r« 
preſently, but after certaine yeares to come, find: 
what the atearages forbo:ne for all that time are 
worth in ready money. 

So.in the example laſt premiſed, if the annuity of 


16 yeares were not to begin till after the expiration Þ 
of 5 yeares, 1 thiscafe you are to enquire what the Þ 
arcarages (vizz363 |. 18 5.) being torborne 21 years, 

are Þ 
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Z are worth in ready money, which you ſhall like- 
7 wiſe finde (by the ſecond Probieme betore cited) ro 
7 be 72-3, which being reduced is 72 /. 6 s. the value 
7 of the Leaſe required. 

Probl. 5. A ſum of Money being proporrnded,to finde 
| wyat Annuity (to continue any number of yeares, and 
according 10 any rate given) that ſum will buy. 

1 Take any annuity at pleaſure, then finde the va- 
{ lue of that-annuity in ready money : This done,the 
proportion will be as followeth : ; 

1 As the valve foundis to the annuity taken; ſo 15 the 


bk ſum given 0 the annuity requi ed. 


; Example, What annuity (to continue 16 yeares) 
will 1205 L. deſerve, ſo that the. purchaſer may 
! caine after the rate of 8 |. percentum ? Here firſt I 
© take 12 1. per a1mom to continue 16 yeares,and finde 
the value thereof in ready money (by the laſt Pro- . 
! bleme) to be 106.2, or 106 /. 4 5. I ſay therefore, 

Tf 106.2 give 12 |. per annum, | 

W har will 1205 .yeeld ? Facit 171-4 per annum, 


| which being reduced 15171 1.8 5.1 conclude there- 


1 fore, that 191 +. 8 5. is the annuity (to endure 16 
2 yeares) which 1205 [. doth deſerves after the rate 
4 of 8 }. per centums 
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Note, that this Inſtrument i 
perfeftly made in Braſſe by Eliag] | 
Allain, at the fione of the Black} 
moore without Temple-Barrei” 
Eondon : And im Wood by Johilt 
Tompſon and Anthony: 
Tompfon in Fefier Lane. 
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+1 Catalogue of ſuch Authors as are to 
. | 5e peruſed for the ready attaining of 
- {14 the pratticall part of the Mathema- 

41 tiques, ſet downe in order of Place, as 
they are to be read, 


1. TJ Hs Amnthours Arithmetique in 
Engliſh. 

1 2. Rams his Geometry,in Latine, 
ck} 3. Petiſcus his DoQrine of Triangles, 
(48 Latine or Engliſh, 

/ gf 4. Hes his uſes of the Globes, in Za- 
hn or Ezgli(h. | 

1 5. Petiſeus his ArchiteFura Milita- 
| z5 Or Fortification, Geodxfie or Suryey- 
ig 


Ing, Aſtronomy, Geography, Gnomono- 

ogy or Dialling, all in Latte. 

J 65. Mr. Wright his Errors in Naviga- 
ion, Engliſh. ” | 
© $ 7. Mr. Ganters ule of the Seftor and 
, [Croſfle-ſtaffe, Engliſh. | 
C | 83. Mr,Br;gs his Arithmetica Logarith- 
4 ca, Latixe. ; I 
9..The ſame Authors Trigonometria 

aritannica, Laiinee 


79, This 


10. This Authors Vſe of the Logarichs 
meticall Tables, Engliſh, I 

11.Mr.Brigshis Tableof Logarithmes| 
contracted by Mr, Roe, and the Table 
of Sines and Tangents (thereunto any} 
nexed) together with the Vſes of the wy 
Tables, in Geometrie, Aſtronomie, an(! 
Navigation , publiſhed by this Authoj 
in Engliſh. : 

12. Mr. Norwoods Trigonometrie}® 
and his applicatien thereof in the threq? 
kindes of failing, Engliſh. | 

13. Mr, Foſters Art of Dialling, Ex7 | 

: 7 


14. Mr. Norwood. Fortification , E413 
1 
& 


For ſuch as underſtand not the Latina: 


tongue, the aboveſaid Authors iq! 

Engliſh may ſuffice. j 

The abovementioned Bookes of MY 
Brigs, M.Hues of the Globes in Eng. 
biſh, tranſlated by Mc, Chilmead ; ani 
thoſe of Edmund Wingate, are 10 br 

fold by Philemon Stephens at the gill 

ded Liow in Pauls Churchyard, | 
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